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a message Jrom the dean 
Welcome to another issue of Progression magaz ine, which is dedicated 
to providing information about the College of Science at Coastal 
Carolina University. The articles are indicative of the sincere interest 
our faculty have in their scientific area of interest , and we hope you 
learn more about the activities of our students as they pursue their 
passions. 
It has been another busy year in the College of Science. Certainly , a 
main highlight has been moving into the new "Science II " bu i lding. 
When we began the planning process for this building , we developed 
a plan that brought together faculty and students working across 
disciplines - just as Swain Hall focused on health -related issues and 
brought together faculty from chemistry to biology to public health , 
this build ing emphasizes the marine and environmental sciences and 
brings together faculty from the departments of biology, chemistry and 
marine science. Critically, in opening this building we bring marine 
science back to the main campus after its long residence in the Coastal 
Science Center on the east campus across U.S. 501. The ability of our 
faculty and students to work together in cross-d isci pl i nary teams, now 
facilitated by this new building , is a hallmark of our college . Computer 
science , the only undergraduate science program still on the east 
campus , will become a " neighbor" to Science II in Summer 2017 when 
"Academic Building II ," adjacent to the Wall Building , is completed. 
If you have any questions concerning our programs , or want more 
information on any of the articles within th is issue of Progression , 
contact me or the specific authors. My phone number and email are 
listed below ; you can also follow me on Twitter: @CCUScienceDean . 
If you wish to make a donation to our college to support the work we do, 
please feel free to contact the major gift officer for the College of Science , 
Bryan Steros, at bsteros@coastal.edu. 
I look forward to you coming to CCU for a visit to see how our campus and 
programs have grown. We would love to welcome you and show you around! 
Regards , 
~v)I~ 
Michael H. Roberts , Ph.D. 
Vice President for Research and Emerging Initiatives 
Dean , College of Science 
mroberts@coastal.edu 
843.349 .2282 • 843.349 .2926 fax 
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DEPARTMENT OF MARINE SCIENCE 
Jane Guentzel, Ph.D. 
Department Chair 
The Department of Marine Science is one of the 
largest undergraduate marine science programs 
on the East Coast. In addition to undergraduate 
studies, the department interacts with CCU's 
coastal marine and wetland studies master's 
program and the doctoral program in coastal 
and marine systems science. Lecture, laboratory 
and field experiences are integrated to provide 
an outstanding and well-rounded academic 
program . 
With our ideal location near the coast and 
collection of research-active faculty committed 
to undergraduate and graduate education, our 
strength is in providing individual attention and 
hands-on opportunities for students. 
Two major national reports, the Pew Oceans 
Commission and U.S. Commission on Ocean 
Policy, have documented the critical importance 
of marine science to our national health and 
well -being and called for increased efforts in 
marine science education, research and funding. 
This is truly an exciting and dynamic time . 
Visit coastal.edu/academics/colleges/science/ 
departments/marine. Jane Guentzel can 
be reached at jguentze@coastal.edu or 
843.349 .2374 . 
DEPARTMENT OF PSYCHOLOGY 
Terry F. Pettijohn II, Ph.D. 
Department Chair 
The Department of Psychology enrolls nearly 
500 undergraduate majors. We offer a bachelor 
of science degree and emphasize the scientific 
nature of psychology and experimental research 
methods. Our 13 full-time faculty have expertise 
in a wide variety of areas, including experimen -
tal, social, developmental, cognitive, biological, 
school and clinical psychology. Our faculty are 
excellent teachers and active researchers in the 
field, presenting at conferences, contributing 
articles and books to the research literature, 
and sharing their findings and expertise with the 
media. 
Through our research methods sequence, 
students gain extensive knowledge and 
experience by designing and conducting 
research. Motivated majors may find additional 
opportunities to join faculty research labs as 
research assistants. 
Visit coastal .edu/academics/colleges/science/ 
departments/psych. Terry F. Pettijohn II can 
be reached at pettijohn@coastal.edu or 
843.349.6447. 
DEPARTMENT OF MATHEMATICS 
AND STATISTICS 
James Solazzo, Ph.D. 
Department Chair 
3 
The goal of the Department of Mathematics 
and Statistics at CCU is to improve students' 
mathematical understanding and competence. 
However, we also strive to illustrate the impor-
tance of mathematics, both as an interesting 
and challenging subject on its own, and as a 
tool that can be applied to other disciplines. 
Our degree program in applied mathematics is 
designed to develop a high degree of mathemati-
cal proficiency as well as extensive reasoning and 
problem-solving skills. 
We are committed to providing quality under-
graduate teaching. In addition, we recognize the 
interdisciplinary nature of the modern math-
ematical world. Therefore, students may choose 
to concentrate their studies in analysis, applied 
mathematics, discrete mathematics, mathemat-
ics for secondary education or statistics while still 
obtaining a solid mathematical background. 
Visit coastal.edu/academics/colleges/ 
science/departments/math. James Solazzo 
can be reached at jsolazzo@coastal.edu or 
843.349.2717. 
DEPARTMENT OF KINESIOLOGY 
Gregory F. Martel, Ph.D. 
Department Chair 
The Department of Kinesiology at CCU is a 
dynamic unit of faculty, staff and students who 
study and promote human movement (kinesiol-
ogy) as applied to a variety of physical activity, 
sport and therapeutic settings. The department 
houses a major in exercise and sport science 
(EXSS), minors in EXSS and sport coaching, the 
Physically Active Living Skills (PALS) classes 
and the Community Fitness Testing program. 
Nationally, regionally and locally, there has been 
an increase in demand for kinesiology-related 
services and programs; this is reflected in the 
rapid growth the EXSS major since beginning at 
Coastal Carolina University in January 2008. The 
current enrollment of the EXSS major is approxi-
. mately 700 students, third largest on campus. 
Our role is to provide students with the knowl -
edge, skills, abilities and attitudes for effective 
leadership in the field of kinesiology. We excel 
not only by teaching well, but by engaging 
students in hands-on research, community 
service projects, and field-based learning and 
leadership opportunities. 
Visit coastal.edu/academics/colleges/science/ 
departments/kinesiology. Contact Greg Martel at 
gmartel@coastal.edu or 843.349.2957. 
DEPARTMENT OF SOCIOLOGY 
Robert Jenkot, Ph.D. 
Department Chair 
This is an exciting time to explore the 
Department of Sociology. Sociology has a strong 
history of being student -centered in teaching and 
research. We offer our students a wide variety of 
educational opportunities to explore the social 
world and to take part in changing that world. 
In order to maintain our student -centered 
approach to education, all of our professors are 
active researchers. We bring our experience 
with various topics into the classroom so that 
our students get to see what sociology is, how it 
works, and what it can be used for in the world 
around them. Importantly, our students are 
invited to work with our professors on research 
projects that might interest them . 
Our students have access to professors who 
teach courses in: sexuality and gender; race 
and ethnic relations; social inequality; crime 
and deviance; religion; popular culture; social 
justice; health and medicine; sports; HIV/AIDS; 
juvenile delinquency; and the social relations of 
the South. 
Visit coastal.edu/academics/colleges/science/ 
departments/sociology. Robert Jenkot 
can be reached at rjenkot@coastal.edu or 
843.349.2274. 
DEPARTMENT OF BIOLOGY 
Michael M. Pierce, Ph.D. 
Department Chair 
The Department of Biology is home to more 
than 530 undergraduate biology majors, 20 
graduate students, 15 full-time faculty and 
three adjunct faculty. Undergraduate students 
in our department earn a Bachelor of Science in 
biology. We also offer other programs of study 
that prepare students for entry into various 
health professions. Our department participates 
in the Master of Science in coastal marine and 
wetland studies and offers courses for graduate 
students in education. 
Students in our department have access to pro-
fessors with expertise ranging from molecules to 
ecosystems. Faculty in the Department of Biology 
provide excellent opportunities for learning 
inside the classroom and out. Our faculty have 
varied research interests, and undergraduates 
can participate in that research. 
Visit coastal.edu/academics/colleges/science/ 
departments/biology. Michael M. Pierce can 
be reached at mpierce@coastal.edu or at 
843.349.6483. 
DEPARTMENT OF HEALTH SCIENCES 
Fredanna M'Cormack McGough, Ph.D. 
Department Chair 
The Department of Health Sciences is home to 
programs that incorporate evidence-based best 
practices for disease prevention, health assess-
ment, health management, quality care and 
patient safety. Through community collabora-
tions and diverse faculty research interests, 
students can participate in research activities 
that connect theory to practice. 
The department offers Bachelor of Science 
degrees in public health, nursing (completion 
program) and health administration (completion 
program). The nursing completion program 
is committed to advancing the education 
¢ 1' ~ ~ ~ denartments 
hnocHAIRS 
of registered nurses to meet the local and 
global growing health care needs. The health 
administration completion program builds on 
foundation courses in associate degree and other 
four -year degree programs . 
The public health program focuses on the art 
and science of promoting healthy communities 
and healthy behaviors and features four different 
areas of study: 
• Public health with general cognate 
(designed for students with general 
health interests or those seeking 
graduate work in allied health careers) 
• Public health with communication option 
• Public health with exercise science option 
• Public health with health services leadership 
Visit coastal.edu/healthsciences. Fredanna 
M'Cormack McGough can be reached at 
fmcorma@coastal.edu or 843 .349.2991. 
DEPARTMENT OF CHEMISTRY 
AND PHYSICS 
David Evans, Ph.D. 
Department Chair 
Our department is home to several disciplines 
within the physical sciences, including the fields 
of astronomy , physics, chemistry and biochem-
istry. Bachelor of Science degrees are offered in 
chemistry, biochemistry and applied physics. 
We offer a dual -degree engineering program in 
partnership with Clemson University. 
Whether you are here for a course in science as 
part of the core curriculum or you are interested 
in becoming a chemistry or applied physics 
major, please contact us with any questions you 
may have. 
Visit coastal.edu/chemphys . David Evans 
can be reached at devans@coastal.edu or 
843.349.2209. 
DEPARTMENT OF RECREATION 
AND SPORT MANAGEMENT 
Colleen McGlone, Ph.D. 
Department Chair 
The recreation and sport management depart-
ment currently enrolls more than 300 majors 
and began offering graduate courses in sport 
management in Fall 2015 . 
Recreation and sport management professionals 
create, plan, market, implement and evaluate 
leisure and recreational activities in both the 
private and public sectors, as well as in both 
nonprofit and for -profit industries. In other 
words, our work is your play. 
The program works with CCU Athletics in several 
capacities and events and is the first in the 
country to partner with ticketreturn.com 
to train students on specialized ticketing 
technology and sales techniques. 
The faculty have a wide range of experience in 
the field which they bring to the classroom to 
enhance students' abilities to connect theory 
and practices. In addition, the faculty maintain 
very active research agendas and endeavors in 
which students frequently assist. 
Visit coastal.edu/academics/colleges/science/ 
departments/recreationandsportmanagement . 
Colleen McGlone can be reached at 
cmcglone@coastal.edu or 843.349 .2989. 
DEPARTMENT OF COMPUTING 
SCIENCES 
William M. Jones, Ph.D. 
Department Chair 
The Department of Computing Sciences offers 
three undergraduate degrees, serving roughly 
400 actively enrolled majors as of Fall 2016: com-
puter science, information systems and informa-
tion technology . Both the computer science and 
information systems programs are accredited 
by the Accreditation Board for Engineering and 
Technology Inc., and we are working on obtain -
ing accreditation for the IT program, which 
launched Fall 2014. We also launched our first 
master's degree in Fall 2016 . This completely 
on line Master of Science in information system 
technology is a new and innovative program that 
is relatively unique in that it has a dual concen-
tration in both security and data analytics. 
While our faculty continues to focus primarily on 
quality undergraduate and graduate teaching, 
we have also seen recent strides in the last 
two years in externally funded scholarship and 
equipment totaling more than $400,000 in 
grants and contracts. 
Visit coastal .edu/academics/colleges/science/ 
departments/cs . William Jones can be reached at 
wjones@coastal.edu or 843.349.4142 . 
SCHOOL OF THE COASTAL 
ENVIRONMENT 
James 0. Luken, Ph.D. 
Interim Vice Dean 
Associate Provost for Graduate Programs 
• • • • In Memoriam • • • • 
Eric Koepfler, Ph.D., professor of marine science, died on March 7, 2017. Koepfler joined the Coastal Carolina faculty 
in August 1990 and performed research related to the microbial ecology of salt marshes and climate change, in 
addition to how light pollution affects sea turtle hatchlings. His area of expertise was in microbial ecology, and he 
enjoyed teaching courses in marine biology, marine plankton, marine benthic ecology, coral reef ecology and sea 
turtle biology. 
The newly formed School of the Coastal 
Environment includes the Department of 
Marine Science, the Department of Coastal and 
Marine Systems Science, and the Burroughs 
& Chapin Center for Marine and Wetland 
Studies. The school offers a Bachelor of 
Science in marine science, a Master of Science 
in coastal marine and wetland studies and a 
Ph.D. in marine science. Students enrolled in 
programs offered by the school have access to 
a broad range of modern laboratory and field 
resources . Generally, research and education 
in the school target problem s and issues 
in the coastal zone of South Carolina with 
multidisciplinary approaches. All of the degree s 
in the school stress research as a fundamental 
way of understanding . Furthermore , data and 
information generated by faculty and students 
are often used to inform natural resource policy 
and management decisions in the region . The 
Bachelor of Science in marine science is one of 
the larger undergraduate majors at CCU. 
Visit coastal.edu/sce . James Luken (interim vice 
dean) can be reached at joluken@coastal.edu or 
843 .349.2235. 
DEPARTMENT OF COASTAL AND 
MARINE SYSTEMS SCIENCE 
Rich Viso, Ph.D. 
Chair 
The Department of Coastal and Marine Systems 
Science houses CCU's marine and wetland 
graduate programs. The doctoral program in 
coastal and marine systems science, the master's 
program in coastal marine and wetland science, 
and the center all focus their resources and 
research on the complex and interconnected 
environments and processes found in the coastal 
zone. With the expanding coastal population 
and the increase in economies dependent on 
the world 's coastal resources, there is a growing 
need to advance the understanding of these 
interconnected environments and processes 
to help society best manage coastal resources 
and economy . This becomes particularly 
critical as the interfaces between land, sea and 
atmosphere and associated environments are 
particularly susceptible to changes in sea level, 
climate and societal modifications . 
The graduate program's focus is on training 
students to advance understanding of these 
complex systems, work across disciplines and 
strive to develop predictive capabilities to 
aid sound resource management . The region 
provides an outstanding natural laboratory, 
offering access to diverse fresh , brackish and 
marine settings. The department manages 
CCU's Anne Tilghman Boyce Coastal Reserve at 
Waties Island, an undeveloped barrier island 
and adjacent upland, as well as a new 54-foot 
research vessel and a fleet of small vessels. 
The school's Waccamaw Watershed Academy 
maintains a certified Environmental Quality Lab. 
Visit coastal.edu/cmss . Rich Visa can be reached 




Int~oduc i ng 
Little Girls 
to Computing 
By Jean French, Ph.D., Associate Professor, 
Department of Computing Sciences, Coastal Carolina University 
One day, my 4-year-old daughter was flipping indecisively 
through an educational toy catalog. I suggested taking a look 
at one of the many robots featured in the catalog. Her reply? 
"Wobots are for BOYS!" 
Curious, I suggested she circle every toy that interested her. 
I immediately realized why she thought robots were for 
boys: She only chose toys that were featured with a girl in 
the picture. The company had six different robots for sale 
throughout the catalog, and they were all accompanied by 
pictures of smiling boys. 
I wanted to change my daughter's mind, but explaining that 
robots were also for girls was not convincing. I wrote a letter 
to the toy company explaining the implications of having all 
of the robots listed with boys. It was at this point I intended 
to make an effort to help change gender bias in computing -
even if I could only make a small, local impact. 
I began seriously researching school-aged females in STEM 
(science, technology, engineering and math) and found some 
disappointing results. Girls can become disengaged in STEM 
as early as elementary school, and computing fields are more 
affected than other STEM fields, such as math or biology. While 
there is much focus on the K-12 educational system to include 
girls in STEM, my own daughter showed me that gender bias is 
realized earlier in a girl's life. Early intervention is necessary to 
encourage female participation in the computing sciences as a 
possible educational and career choice. 
For our research, girls as early as 4 years of age were 
introduced to various computer-related games and activities. 
The girls learned about computer programming, circuits 
and robots in a hands-on, female-centric, exploratory 
environment. The results of the study are encouraging; 
the girls demonstrated increased positive attitudes toward 
computer-based activities after participating. In addition, the 
results of the study also demonstrated that the girls were 
able to successfully learn computing concepts at a young age. 
{See Figure 1. Completing a circuit) 
Figure 1. Completing a circuit 
Contributing Factors 
I focused on several areas which attribute to girls having 
a lack of interest in computing. The first is exposure to 
STEM - especially computer science. Girls are generally not 
introduced to computing at a young age. While many schools 
have teachers in other STEM fields, such as math, not all 
schools employ computing teachers. There is a lack of role 
models to support and inspire girls. This is a cyclical problem. 
Because there are fewer women in the computing field, there 
are fewer role models. This is not to say that men cannot also 
be role models, but it is especially important that male role 
models not portray a typical "nerdy" stereotype of males in 
computing. Girls often attribute the field of computing as 
boring and geeky due to the negative stereotype of a nerdy, 
socially awkward, yet brilliant male. 
Another barrier to participation by girls is the teaching 
approach. Computing education can be focused on passive 
teaching with computing projects that are not appealing to 
girls. Introducing girls to computing in creative environments 
where computing skills, such as programming, can support 
their affinity for creativity can help make computing more 
appealing. 
Finally, the environment in which girls learn affects a girl's 
interest in computing. Classrooms that are male-dominated 
(with male instructors and mostly boys) can be intimidating as 
boys tend to be more aggressive toward experimenting, often 
competing for the instructor's attention. 
The Project 
Our project attempted 
to address some of 
the barriers to female 
interest in computing. 
The first and main point 
of the research was to 
provide early exposure 
to computing concepts. 
Secondly, it was essential 
that both researchers 
were female to provide 
the students with role 
models with whom they 
could identify. Related to 
this, there were no boys 
included in the study so 
that the entire learning 
environment included Figure 2. Tran_scribingprograms 
only females. Finally, 
all exercises were hands-on to provide a fun and enjoyable 
approach to the topics covered. {See Figure 2. Transcribing 
programs) 
I worked with my daughter's school to plan the logistics of the 
research project, including obtaining the required approvals 
from parents of daughters who would participate in our study. 
Deciding what to cover with the girls was a challenge. Robots 
are easy; there are so many child-friendly options, but what 
else? Circuits? Programming? Algorithms? Most of the girls 
couldn't read, but I knew they could count. 
With the assistance of an undergraduate student researcher, 
we decided to focus on three main areas: programming, 
circuits and robotics. We worked with groups of two girls in 
each group . 
6 
7 
Figure 3. Counting loops 
Programming 
The girls were introduced to programming concepts using 
the Robot Turtles board game. This board game teaches 
children how to program without having to read or write. The 
game uses graphical tiles and cards to "write" programs. At 
the simplest level, turtle and gem tiles are placed in certain 
The main question to be answered was: 
"Will the girls in the study find interest in 
the computer-related toys and activities 
we presented?" 
•••••••••••••••• 
locations on the board. Girls use action cards ("forward," 
"turn left" and "turn right") to control the movement of the 
turtle so that their turtles can reach the gems. After each 
girl's turtle reached the gem, the cards were counted and 
compared. The girls learned that, while each turtle ultimately 
reached the gem, some series of movements were more 
direct than others. 
Once the board 
game discussion was 
complete, girls were 
introduced to the 
Scratch programming 
environment. Scratch 




are "written" by 
dragging blocks of 
commands. Some Figure 4. Exploring Snap Circuit kits 
reading is required, 
so we showed the students how to translate their action 
cards from the Robot Turtles board game into the computer. 
The girls were able to run their program to see a computer-
based version of counting loops. {See Figure 3. Count:ing 
loops) 
Loops are a common programming concept where a set of 
instructions is repeated until a certain condition is met . We 
used hula hoops to convey the concept. We asked the girls 
to travel (walk, skip, etc.) around a hula hoop until they had 
traveled around the hula hoop five times. Each time the girls 
traveled around the hoop, they earned a sticker to keep track 
of how many times they traveled around the hula hoop. 
Different starting points were used (counting from zero, 
counting from one, counting from 10, etc.) to demonstrate 
the idea of using simple addition-based programming loops. 
The other girl in the group wrote the counted numbers as 
the hula hoop was lapped. For example, if starting at 10 and 
traveling around the loop five times, the girls would write 10, 
11, 12, 13, 14 and 15 as their partner lapped the hoop . We 
evaluated the experience with the girls. The main goal was to 
show that, regardless of the numbers on the board, the girls 
traveled around the loop only five times. 
Circuits 
The circuits activity began with a discussion about electricity 
and making connections (holding hands, etc.) to represent 
circuits. Snap Circuit kits allow students to learn about 
electricity by building circuits with parts that snap on a 
mounting board. The girls experimented with flying objects 
and lights. The girls followed schematics and snapped the 
various pieces onto the board . {See Figure 4. Exploring Snap 
Circuit kits) 
Figure 5. Writing Ozobot programs 
Figure 6. Recursion is a challenge 
Robotics 
We first introduced a Tin Can Robot kit for a simple example 
of robots. The Tin Can Robot activity supported the partial 
building of a robot with a tin can for a body, straws for arms 
and batteries for power. We discussed electricity , and the 
girls explored by turning on and off the robot and studying its 
movements . (See Figure 5. Writing Ozobot programs} 
What We Learned 
The main question to be answered was: "Will the girls in the 
study find interest in the computer-related toys and activities 
we presented?" We measured our results using pre- and post-
surveys that used pictures instead of words. After compiling 
the quantitative data, we found that all of the activities used 
to demonstrate computing-related concepts had an increase 
in interest by the girls . We also learned that the Snap Circuits 
and the Ozobots were the most enjoyed activities. 
Though our results were extremely positive, we did have 
some challenges . When we worked with loops, two girls had 
no concept of zero, so the meaning of the number needed 
to be explained. When working with recursion using the 
building blocks, a majority of the girls easily built the stairs by 
counting the blocks needed for each level : five, four, three, 
two and one. Some girls could not count backward. Though 
we needed to address the challenges of working with girls 
so young, we didn't consider these challenges to negatively 









While the quantitative data showed that 100 percent of the 
technology-based activities reflected an increased interest 
by girls by the end of the study, the girls' responses were 
encouraging. One girl exclaimed, "It's like magic!" when 
working with Snap Circuits. Another said she "loved it so 
much!" During the Makey Makey exercises, the excitement 
was so high that the teacher came to the section of the 
room where the study was taking place and enjoyed the 
experience. 
After our official study ended, we shared some of the 
activities with the boys as well and had a final presentation 
for teachers and some parents. One teacher whose daughter 
was in the study also explained that her daughter thought 
robots were for boys and provided us with such positive 
feedback that it was heartening to hear. We were also invited 
back to the school to continue to bring computing to little 
girls in the future. 
My daughter is now 6 years old. A recent review of the same 
educational toy catalog shows 11 pictures of children happily 
playing with robots. Eight of the pictures are of boys and 
three are of girls . Maybe now my daughter will agree tha t 
robots are not "just for boys!" (:) 









By Megan Novak, Master of Science candidate, 
Coastal Marine and Wetland Studies program, and 
Scott Parker, Associate Professor, Biology, 
Coastal Carolina University 
String: It has a million uses. Recreationally, flying kites or 
going fishing wouldn't be possible without it. Innovatively, 
string has improved the quality and efficiency of life through 
tying objects together to create clothing or bind books, and 
being utilized in a pulley system to provide a mechanical 
advantage to lift heavy objects . The use of simple string has 
aided us in many ways, but who would have suspected it 
would help ecologists track snakes? 
My master's thesis research, conducted in Scott Parker's 
lab (Department of Biology) , is focused on quantifying 
spatial ecology and habitat use of the Southern copperhead 
(Agkistrodon contortrix contortrix) in fragmented suburban 
habitats versus nonfragmented forested habitats in Conway, 
South Carolina. 
For many species of animals, habitat fragmentation is 
detrimental, as it can cause loss of habitat and other 
resources. Other species, however, may benefit from habitat 
fragmentation because it can potentially open up a variety of 
thermal environments. Reptiles, for example, can utilize the 
open, sunny spots to bask and retreat to the woods when 
they want to cool off. 
Copperheads are common 
throughout the southeastern 
United States and inhabit 
a wide range of habitats, 
including forests, farmlands 
and edges of wetlands, 
as well as suburban areas 
within and around cities. 
The aim of my study is to 
determine how copperheads 
use available habitats in 
fragmented suburban environments 
compared to nonfragmented forested 
habitats. Results from my study can be used to 
help understand how habitat fragmentation affects ecology 
of snakes and other terrestrial vertebrates. In addition, 
information on snake habitat use and movement patterns can 
be used to help humans minimize unintentional contact with 
these venomous reptiles. 
In Conway, we have easy access to a variety of ecosystems 
within minutes of Coastal Carolina University 's campus, and 
most of them have a healthy population of copperheads. 
One of my study sites was located at the Waccamaw National 
Wildlife Refuge, a 55,000-acre tract of forest and wetlands. 
For comparison, I chose an area of fragmented habitat which 
Southern copperhead (Agkistrodon contortrix contortrix) in a restraining tube. 
Photo taken by Louis Keiner. 
was also conveniently located on the main campus of Coastal 
Carolina University. 
At these two sites, I spent six months tracking movements of 
copperheads during their daily activities. I was able to achieve 
a rare glimpse into the fascinating and hidden life of one of 
the most common but feared venomous snakes of the South 
Carolina coastal plain . 
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This story is not complete 
without acknowledging the 
support provided by the CCU 
Department of Public Safety. 
The sight of me and my field 
crew walking through the 
woods after dark, illuminated 
by head lamps and a carrying 
a variety of equipment for 
capturing snakes, naturally 
piqued the curiosity of our 
campus constabulary. 
One memorable evening, 
I was following thread to 
a snake during one of my 
first survey nights at the 
Waccamaw National Wildlife 
Refuge. I heard the dry sound 
of twigs snapping behind me, 
and as I turned to investigate, 
I was met by a blinding 
flashlight beam directed 
into my dark-adapted eyes. 
The logical questions quickly 
followed, namely, "What are 
you doing walking through 
the woods in the middle of 
the night, and are you carrying any illegal weapons or contraband?" 
After explaining to him that I was a biologist studying copperheads and not a 
scofflaw, the situation was immediately diffused, and he seemed content to 
quickly end the conversation and move on to more pressing matters. 
From that moment, I became the go-to-gal for removing unwanted snakes from 
campus. The officers of CCU's Department of Public Safety looked out for us 
both at the Waccamaw National Wildlife Refuge and on campus in addition to 
providing us tips on recent snake sightings. We are indebted to them for their 
support and consistent vigilance for our security. 
The trails of thread stretching through 
fores ts, streams and roads told us a story. 
Because copperheads are primarily 
nocturnal during late spring and 
summer, snakes were easiest to 
locate at night. In reality, "easy" is 
not the best way to describe the 
process of locating copperheads 
during their nightly forays. We often 
encountered turtles, deer and even 
a rabid fox in addition to several 
species of nonvenomous snakes. On 
particularly hot, still and moonless 
nights, if we were lucky, we found 
our desired quarry, the Southern 
copperhead. 
Once the pale outline of the 
copperhead became illuminated in 
the glowing orb of our headlamps, 
the sweaty doldrums were instantly 
transformed to a rush of adrenaline . 
We automatically dropped our field 
gear and began our pursuit as the 
copperhead slid silently into the 
shadows. These snakes are faster 
than they look; attempting to catch 
one in the dark while bounding 
through dense shrubs, fallen 
branches and thorny brambles is a 
test of stamina and sheer willpower. 
Once in position, and very often 
panting for breath, I gently grasped 
I spent nearly every day from May through November 2016 
searching for copperheads at Waccamaw National Wildlife 
Refuge and on CCU's main campus. Parker and I were assisted 
by an enthusiastic and dedicated group of undergraduate 
students, as well as faculty from CCU departments of biology, 
mathematics and physics. All volunteer research assistants 
received rigorous training in safety procedures prior to 
engaging in fieldwork. 
the copperhead using snake tongs 
and placed it into a five -gallon plastic bucket. With the snake 
safely secured in a clear plastic restraining tube, we recorded 
important environmental variables such as longitude 
and latitude, air and ground temperature, and habitat 
characteristics. 
In order to compare habitat use in nonfragmented versus 
fragmented environments, we monitored movements of 
snakes over time. 
Daily movements 
of copperheads were 
measured by attaching a 
lightweight thread bobbin 
to the posterior one-third of 
the snake's body and tying the 
'/ loose end of the thread to a stake in 
the ground. After releasing the snake, 
the thread unwinds as the snake crawls, 
leaving a trail marking its pathway through the landscape. Every 
other day, we followed the thread pathway from the most recent 
capture location to the snake's current locality. We measured 
· straight line distance traveled and total distance traveled by the 
snake over the course of its daily activities. 
The trails of thread stretching through forests, streams and 
roads told us a story. A few of our bobbin-tagged snakes moved 
surprisingly long distances (sometimes more than 175 meters) in 
a single evening. Others remained in a localized area, moving only 
a few meters over a period of several weeks. Occasionally, thread 
tracks of different snakes closely paralleled each other, suggesting 
male/female courtship behavior. 
An interesting and consistent pattern we observed in nearly all snakes 
was that while copperheads prefer edges of wooded habitats, they 
rarely ventured into cleared open areas devoid of 
vegetation. This observation suggests that simply 
maintaining cleared areas of land around homes may 
greatly reduce the number of copperheads making 
unwanted visits to yards and patios. 
Out of a total of 182 field days, we captured 76 
copperheads. Of these, 50 were captured in the 
small patches of woods scattered throughout Coastal 
Carolina University's campus, and 26 were captured 
at the Waccamaw National Wildlife Refuge. We are 
currently analyzing our data to determine if there is 
statistically significant variation in movement patterns 
and habitat use between the two study sites. 
Preliminary results indicate the copperheads moved 
farther distances in the fragmented habitat on 
campus than in the nonfragmented environment 
Thread bobbins used to track copperhead movements. 
in the Waccamaw National Wildlife Refuge. 
Copperheads also showed a preference for edge 
habitat compared to interior of wooded areas on 
Christian McNabb and Megan Novak collecting GPS coordinates where a copperhead 
was found. Photo taken by Louis Keiner. 
campus. The fragmented patches of woods on CCU's campus thus 
provide a greater relative proportion of preferred edge habitat 
compared to the Waccamaw National Wildlife Refuge. Based on 
these data, if you don't want to meet copperheads, take walks 
before dark, avoid pathways on the edge of wooded areas and, of 
course, watch your step! (:) 







By Matt Stanek, Graduate Student; Erin Hackett, Ph.D., 
Assistant Professor of Coastal and Marine Systems Science; 
and Roi Gurka, Ph.D., Associate Professor of Coastal and Marine Systems Science, 
Department of Coastal and Marine Systems Science, Coastal Carolina University 
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T
he recirculating flume facility located in the 
Environmental Fluids Laboratory in the Coastal Science 
Center at Coastal Carolina University enables controlled 
investigation into a number of natural and engineered 
phenomena associated with the environment. 
The construction of the recirculating water tank at CCU 
provides a benchmark facility for the growing research 
activity in the College of Science. It serves as a testing and 
demonstration facility for multiple undergraduate and 
graduate courses as well as for undergraduate and graduate 
research activities associated with the study of transport 
phenomena. The field of fluid mechanics touches our lives 
every day from blood flow in the human body; to the design 
of jet engines and wind turbines; to waves, tides and currents 
in the ocean; to the winds in the atmosphere. 
The facility is used to develop a comprehensive understanding 
of pressing environmental and societal issues. This facility 
enables us to investigate natural and engineered phenomena 
such as: turbulent boundary layers, including their role in 
sediment suspension and transportation; aquatic animal-
flow interactions; propulsion of underwater vehicles; and 
fluid-structure interaction (e.g., jetties, pilings, ship hulls, 
etc.). The experimental research done in the flume utilizes 
advanced optical techniques where spatial and temporal flow 
measurements provide high-quality data to investigate the 
above-mentioned research projects. 
The facility has cross-section dimensions of 0.5 by 0.5 meters 
(approximately 1.5 by 1.5 feet) and a length of 20 meters 
(approximately 60 feet), with the ability to generate flows at 
speeds ranging between 0.1 to 0.5 meters per second (Figure 
1). A centrifugal pump located under the flume generates 
recirculating motion and is capable of delivering water flow at 
rates ranging up to 800 gallons per minute. Two large reservoirs 
located at both ends of the flume are connected by a trough; 
the middle section of this trough is a five-meter glass section 
used to capture flow dynamics using an advanced imaging 
technique: particle image velocimetry (PIV). 
11, 
Figure 1: Flume view looking down the length of the 
recirculating water channel facility (top) and overall 
view of the facility setup (left). 
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The technique enables us to measure the 
instantaneous two-dimensional, two-component 
velocity field with high spatial resolution. PIV is based 
on plane illumination of the investigated flow field 
using a high-energy, dual-pulsed laser (Nd:YAG) and 
imaging of the illuminated field using high-resolution 
cameras. The captured images are analyzed using 
statistical functions that generate a flow velocity map 
{Figure 2) . Multiple image acquisitions provide large 
sets of data that are later analyzed to extract the 
physical properties of the flow. 
When investigating fluid mechanics, we are commonly 
interested in the forces exerted by the flow on a 
rigid body, the energy produced within the flow 
which is sometimes dissipated or transformed, as 
well as characterizing various flow mechanisms that 
participate in the energy, momentum and mass 
balances. Currently, multiple research projects are 
ongoing that utilize this facility: study of turbulent 
boundary layers with varying roughness elements, 
the hydrodynamic role of the secondary dorsal fin in 
lemon sharks, and unsteady aerodynamic effects in 
birds during flapping flight. 
One of the most important flow configurations in engineering and science is 
the boundary layer. The boundary layer region is where heat and momentum 
exchange occurs as a result of fluid interacting with a solid boundary, such as the 
water flowing over an impermeable seabed. A boundary layer can also form at the 
interface between two fluids such as air and water (e.g., the air-sea interface) . 
~l'Ji\::WP--''e-•re drag is formed on moving 
bodies such as ships, subm · quatic animals. Recently, we have started 
e roughness on a turbulent boundary layer in 
the recirculating water flume . Specifically, we are interested in studying how 
different surface materials and morphological features may change the velocity 
profile within the boundary layer and as a consequence affect the drag (friction) 
formed over the surface. This research 
may lead to a better understanding of the 
role surface roughness plays in underwater 
vehicle locomotion and its efficiency. 
The phenomenon of drag reduction in 
boundary layers has been well known since 
1950, when it was observed that drag 
reduction could be achieved by adding 
polymers to the flow. It was also found that 
adding roughness to the solid boundaries 
increases turbulence in the boundary layer 
region and enhances mixing conditions. 
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Recently, with the advancement of new 
materials and fabrication capabilities at 
micro- and nano-scales, new materials have 
been introduced where the roughness can 
be pre-determined and controlled during 
the fabrication process. This advancement 
has provided an opportunity to introduce 
materials where their morphological 
surface can be designed for various 
specifications: e.g., reducing drag and 
consequently saving energy. 
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Figure 3. Average along-channel velocity vertical profile in the boundary layer developed within 
the flume, which was computed from PIV data. The velocity decreases as the bottom of the 
channel trough is approached, where friction with the bottom removes energy from the flow 
( decreasing the flow speed). 
Figure 2. Turbulence measured in the water channel facility using the PIV 
system. Each arrow represents the fluid velocity magnitude and direction 
at that point in space. 
In this research, we are testing how specific surfaces placed 
in the flume may influence the drag reduction within the 
boundary layer in application to more efficient design of ship 
hulls. So far, we have performed preliminary testing in the 
flume using PIV to characterize the boundary layer. A velocity 
map, shown in Figure 2, demonstrates the turbulent nature 
of the flow in the flume. The results obtained are based on 
statistical analysis that enables distinction between currents 
and turbulence. 
Figure 3 depicts the average along-channel velocity versus 
height above the bottom of the channel trough. Based on this 
profile, one may estimate the drag due to the friction with the 
channel bottom. For a moving vehicle or animal, the energy 
required {fuel or food) to propel forward must be sufficient to 
overcome the friction {resistance; drag) that is formed from the 
interaction between the surrounding fluid and the moving solid 
body. Therefore, studying the drag reduction in a controlled 
manner is significant to both vehicle and animal locomotion. 
Some questions that we focus on are: 
1) How does the application of smart materials affect the 
boundary layer development? 
2) Do the boundary layer characteristics change due to 
material degradation and/or deformation over long periods of 
time {days to months)? 
3) How do such changes affect ship hull performance such as 
drag reduction? 
Such fundamental research benefits development of drag 
reduction mechanisms for ship hulls as well as assesses 
whether use of such materials to achieve drag reduction 
would have longevity or require routine maintenance in order 
to be viable. Experiments answering these questions are 
planned to continue over the next few years.(:) 
Roi Gurka can be reached at rgurka@costal.edu or 843-349-




Then and Now 
By Joan Piroch, Ph.D., Prof essor of Psychology , 
Coastal Carolina University 
In 1982, I made one of the best decisions of 
my life . I accepted the position of assistant 
professor of psychology at what was then Coastal 
Carolina College (CCC), a four-year campus of the 
University of South Carolina (USC). 
My husband and I were living in Maryville, Mo ., at 
that time, and I was a visiting assistant professor 
at Northwest Missouri State University. It was a 
one-year position (1981-82) as I finished work on 
my doctoral dissertation . I had been applying for 
full-time tenure track positions, and in the winter of 1982 
I interviewed at several colleges and universities and was 
offered positions at three institutions, including CCC. All of 
the positions I was offered were similar with respect to salary, 
teaching load, faculty responsibilities, etc. But my decision to 
accept the position at Coastal was based on my job interview, 
which was in all respects a delightful experience. 
I remember being met at the Myrtle Beach Airport by Wade 
Baird, department chair of psychology at that time, and 
Professor John Vrooman, dean of the School of Social and 
Behavioral Sciences. Both men were friendly, funny and easy 
to interact with. For the next two days, I was escorted around 
campus and introduced to many people. I gave a presentation 
of my research to a group of students and faculty members, 
and I remember being so impressed by how incredibly 
friendly everyone was to me and to each other. It seemed 
that everyone knew everyone else. (And I suspect they did!) 
My interview was exciting and actually fun, so on the plane as 
I returned to Missouri, I was keeping my fingers crossed that 
I would be offered a job at CCC. I didn't have to think twice 
about the offer once it was made. 
BY the Numbers 
My husband and I moved to Conway in August 
1982. At that time , there were approximately 
120 faculty members on campus, 60 staff 
members and about 2,500 students. 
Coastal offered baccalaureate degrees in 
13 disciplines, with two additional degrees 
offered in cooperation with USC-Columbia. 
Minors were offered in 16 areas. 
line, too. No one in our building at that time had an office 
computer. 
There were about 80 psychology majors in 1982. Today in our 
department, there are 13 full-time faculty members, two full-
time lecturers, eight part-time faculty members, and we have 
nearly 500 psychology majors. 
Researth T en and Now 
When the Department of Psychology moved into the science 
building in 1982, a classroom had been converted to lab 
space for research, we had our very own "rat lab," and faculty 
began to actively recruit students to participate in research 
opportunities. We inventoried equipment in the department 
and began to purchase additional materials for student 
research. 
We also decided to develop an upper-level research course 
which would be required of all psychology majors. The course, 
Today, there are about 450 full-time faculty 
members, including lecturers and instructors; 
nearly 300 part-time faculty members; more 
than 700 staff members; and there are about 
10,400 students enrolled at CCU. Coastal 
currently offers 73 major fields of study to 
undergraduate students, and there are 21 
graduate level programs, including a Ph.D. 
program. Minors are offered in 59 areas, and 
certificates in six areas. A 1984 psychology student took pictures of the CCU campus while flying over the area. 
In 1982, there were eight buildings on campus, and the "new" 
science building had just been completed. When I arrived 
on campus, I moved into an office on the second floor of the 
science building along with my psychology colleagues . In 
addition to myself, there were only four other full-time faculty 
members in the department: professors Bernard (Tony) 
Albiniak, Wade Baird, Tom Boyd and Paul Stanton. Four of us 
had offices in one suite and we all shared the same telephone 
line! One faculty member had an office down the hall (with 
chemists and physicists), and they all shared one telephone 
PSYC 497: Applied Research in Psychology, was offered for 
the first time in the fall of 1983. Students were required 
to develop their own research proposal, develop research 
methodology, collect and analyze data, write a final research 
paper, and present their research to an audience of students , 
faculty and invited guests. 
One section of the class was offered every fall and spring 
semester, and I taught the course for the first time in Spring 
1985. There were three students enrolled in the class that 
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our Graduates on campus 
Not a week passes without faculty in our department hearing from our graduates . They are scattered throughout the world, 
and it 's always fun and interesting to learn where they are and what they are doing. Our graduates have pursued graduate 
degrees in various fields of psychology, education, business, medicine, social work, criminal justice, law and biology, among 
other disciplines. I suspect I may be forgetting someone, but graduates of the psychology department at CCU working on our 
campus include the following individuals: 
• William Hills '80, professor, Department of Psychology 
• Jean Ann Brakefield '84, director, Alumni Relations 
• Lamonica Yates '87, director of training and development, Office of Training, Development and Service Excellence 
• Kerry Schwanz '93, associate professor, Department of Psychology 
• Christine Hodges '94, teaching associate, Department of Psychology 
• Jennifer Hughes '98, interim director/head of Access Services, Kimbel Library and Bryan Information Commons 
• Robert Johnson '98, teaching associate, College of Science 
• Cynthia Nycum '98, teaching associate, Department of Psychology 
• Carylynn Varn '98, teaching associate, Department of Psychology 
• Franklin Ellis '01, assistant director, Multicultural Student Services 
• Susan McLean '02, counselor 
• Theresa Stanton '02, lecturer, Department of Psychology 
• Staci Willette, '04, student services program coordinator, E. Craig Wall Sr. College of Business Administration 
• Natalia De Maio '10, academic adviser/retention counselor 
• Steve Plaisted '16, location manager-concessions, convenience stores, Food Service/Aramark 
; 
semester, eight enrolled in Fall 1985, 
and four enrolled in Spring 1986. 
I taught PSYC 497 every semester 
until 2005 . (During the 2005-06 and 
2006-07 academic years, I served 
as interim dean of the College of 
Science and did not teach at all.) 
In Fall 2007, I began teaching PSYC 
497 again every semester, and in 
my years at' CCU I have supervised 
research for nearly 1,400 students 
who have completed this class with 
me . In 2010, we began offering two 
sections of PSYC 497 every semester, 
and in Spring 2017 we taught 
three sections of the class. Student 
research over the years has involved 
birds , fish, mice, rats, cats, tigers, 
plants, dogs, robotic dogs, and all 
manner of humans! 
T11e science building in 198../-, as seen from Lzl10..fe l,y a psycholgy student.flying over the campus. 
In April 1987, CCC psychology majors presented their research 
at a conference for the first time, the Carolinas Psychology 
Conference, which was a regional meeting of undergraduate 
students in psychology and related fields. The conference 
was held at North Carolina State University in Raleigh, N.C., 
and Albiniak and I took five students to the conference, all of 
whom presented their research. 
Two of those students also presented their research at the 
National Conference on Undergraduate Research, which was 
held later that year at the University of North Carolina at 
Asheville, and one of our students won an award for "Best 
Paper in Experimental and General Psychology." Since 1987, 
every year psychology majors have presented research at 
local, regional, state, national and international conferences 
and many students have published their research. Many 
students have also won awards, and some continued their 
undergraduate research interests in graduate programs . 
Psychotoey Club and Psi Chi 
When I arrived at CCC in 1982, a group of students met 
periodically with Albiniak, who organized the students to 
develop the Psychology Club. Albiniak has continued to serve 
as faculty adviser to the club for more than 35 years now, and 
members participate in volunteer work with local agencies 
and organizations, raise funds to support local organizations, 
and finance travel and social activities. 
In 1990, Baird organized the charter induction of students 
joining Psi Chi, the international honor society for psychology. 
Twenty-six students were inducted during the first ceremony 
that year. Since then, hundreds of our students have been 
inducted into Psi Chi. 
Alter 35 Years ...
As I prepare to retire after the Spring 2017 semester, I have 
thought a lot about my nearly 35 years at CCU. Much has 
changed about my job, our department and our University . 
But much has remained the same. 
My job has been interesting, challenging, rewarding and never 
boring. Most mornings throughout my career at Coastal, I 
have arrived on campus looking forward to seeing, talking 
and laughing with my colleagues. I could not spend my days 
with a better group of people, and it has been my pleasure 
and privilege to enjoy their support, collegiality, cooperation, 
helpfulness and friendship. We have all worked together to 
strengthen our department and provide quality education for 
our students. I will miss seeing my colleagues every day. 
Another thing that has remained the same at CCU during 
my years here is my love of teaching. I have been energized 
and challenged by my students, I have been proud of their 
accomplishments, and I have delighted in watching them 
develop, learn and blossom. I will miss teaching. I enjoy 
every email, phone call and visit from our alumni, and it's a 
pleasure to continue to be part of their lives. I have enjoyed 
the challenges (most of them, anyway!) of my job and I am 
proud of what I have accomplished and what my colleagues 
and students have accomplished. 
And I am proud to be an employee at CCU. I will leave Coastal 
with so many pleasant memories, lifelong friends , a smile on my 
face, and a place in my heart for CCU. And I end this article as I 
began ... in 1982, I made one of the best decisions of my life. (:) 




THE SWAIN SCHOLAR UPDATE: 
or101D A DICTION IN ~o~~~ (O~NT1 
By Ashley Lynch, Junior Swain Scholar, 
Coastal Carolina University 
L
ast year, opioid overdose deaths outranked deaths due to motor vehicle 
accidents by 10,000, according to the Centers for Disease Control and 
Prevention; 123 of these overdose fatalities were reported in Horry 
County, alone. 
As college students make up one of the largest groups of substance abusers 
nationwide, my fellow Swain Scholar Sydney Brown and I determined that we 
had the perfect opportunity to combat this epidemic through research and 
advocacy. 
We started by gaining a greater understanding of the epidemic by conducting 
research at the community level. We attended multiple Heroin Coalition 
meetings to learn about the facts of the issue and the vastly diverse 
perceptions of addiction . We gained significant insight through forming 
connections with prominent figures in the Horry County/Myrtle Beach area, 
including an on-campus meeting with Sen. Greg Hembree, R-Horry County. 
In addition, we met with members of the Horry County Police Department 
(HCPD) and Horry County Fire Department (HCFD), as well as members of The 
Addict's Mom (TAM), a nationwide support group for family members of those 
struggling with addiction . 
Such research led to our overall goal of quantifying community perceptions 
of opioid addiction . We plan to use our tools and connections to increase 
awareness and effect positive change through educating college students 
on the reality of drugs and addiction, as well as inspiring hope in those who 
have been affected by it . This step in understanding the perceptions of the 
· community on addiction is critical to the entire process of combating both 
opioid use and addiction, as it will lay groundwork for what changes should be 
made to prevent the tragedy of overdose. 
Our first step of action was to develop a survey that effectively embodies 
our mission . In it, we included multiple questions from surveys that we came 
across in our research, but since no previous research has compared the 
perceptions of college students, family members of addicts, and those involved 
in law enforcement, many of the questions were hand-crafted to serve our 
purpose. 
The survey will be handed out across campus, to HCPD, to the Myrtle Beach 
Police Department and to TAM, and it will be available online . Getting this 
survey out to specifically these groups of people will , hopefully, increase 
the validity of our study, as there will be a more diverse set of participants, 
enabling us to compare perceptions across a broad spectrum. Once we 
collect our data, we will be able to analyze and further discuss our results. 
These results may then be used by other organizations and departments for 
education and further research. 
Education is a major component of our mission. We will be presenting our 
cause at several Greek life events, student-athlete functions, and to the 
general student body at different times throughout the school year. While 
we hope to raise awareness of the community's epidemic, we also hope that 
meeting with these groups will urge them to limit high risk-behaviors that 
may lead to addiction. For this reason, we will be accompanied by recovered 
addicts as well as members of TAM to share their stories-both devastating 
and triumphant. The primary message we hope to convey is that addiction 
does not discriminate, it genuinely could happen to anyone. (:) 
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is a unique scholarship program 
which fulfills the wishes of donor 
Kenneth E. Swain. Scholarship 
recipients establish student-driven 
community health outreach and 
research projects to improve the 
health of Horry County residents . The 
scholars are charged with developing 
and presenting a series of educational 
outreach programs that highlight 
guidelines for healthy lifestyles raised 
by the research findings. The Swain 
Scholars are comprised of selected 
undergraduate students from the 
health sciences, biochemistry, biology, 
exercise and sport science, recreation 
and sport management, and chemistry 
programs. Interested Swain Scholar 
applicants should contact Sharon 
Thompson, professor/coordinator · · 
of Swain Scholars, Department of 




DIGGING I TO DATA: 
Cyberinfrastructure at CCU 
By Michael A. Murphy, Ph.D., Associate Professor, Department of Computing Science, Coastal Carolina University 
Today, computer simulations are routinely used as a cost-
effective substitute for cost-prohibitive and otherwise 
impossible experiments. Molecular simulations of 
new medical drugs, weather forecasting, visualization 
of theoretical mathematical structures, and genetic 
sequencing are a small subset of the computational 
capabilities taken for granted by modern science. 
Each digital scientific application generates some quantity 
of data as its output. As spatial and temporal resolution 
increase - in other words, as the picture produced by 
the application becomes clearer and more detailed - the 
quantity of output grows exponentially. By way of example, 
it is not uncommon for a weather model run at high 
--_, ,..,..,....lution to generate several tens of terabytes of data for a 
n the size of the Carolinas. Similarly, a sufficiently high-
r ution model of a small but complex biological, chemical 
or geophysical structure can outgrow the capabilities of a 
single laptop or desktop workstation. 
When sdentific computing yields large data sets, or when 
computers are used to make sense of existing large data 
sets, the phrase "big data" is often used to describe the 
nature of the problem. But how "big" does a data set need 
to be in order to be classified as "big data"? The answer 
ultimately depends on what resources are available to the 
scientist. 
Data sets of only a few tens to a few hundred gigabytes 
in size can be difficult to process, manage and transfer on 
commodity consumer laptops and desktops. At the opposite 
extreme, the largest big data processing systems at present 
are described in units of exabytes, where one exabyte is equal 
to 1 billion gigabytes! 
Complicating matters further is that modern scientists 
frequently collaborate on studies, experiments, papers 
and other research activities. Facilitated by the internet, 
this collaboration occurs across traditional institutional 
boundaries, such that scientists can form global research 
communities. Even with broadband network connections, 
the sharing of gigascale data sets can be difficult: an internet 
connection that can average 100 Mbps for a single user will 
require about 2 hours and 15 minutes to transfer 100 GB of 
data. The same internet link would take more than 2,536 
years to deliver 1 exabyte of data. 
For some time now, organizations such as the National 
Science Foundation (NSF) have been aware of the 
complexities brought about by big data in scientific research. 
Realizing that scientists would need to collaborate on large 
problems across institutional boundaries, NSF promotes the 
creation of a national cyberinfrastructure, which consists of 




systems that support scientific research, discovery and 
collaboration on both a national and an international scale. 
Several Approaches to Scientific Computing 
Around the turn of the 21st century, mainstream science 
began to utilize computer modeling and simulation systems 
that exceeded the capabilities of a single machine. Computing 
researchers linked multiple commodity computers together 
to form a system known as a Beowulf cluster, named after the 
first such project in the mid-1990s at NASA. A cluster system 
always contains two or more individual computers, which 
work together in unison to handle large problems. Sufficiently 
large clusters that can handle massive problems are typically 
called supercomputers. 
Compute clusters are relatively expensive to acquire, costing 
near $100,000 for the smaller systems. In addition, cluster 
systems are rather expensive to run, since they require 
dedicated electrical supplies, dedicated air conditioning for 
cooling, and a dedicated support staff to keep them running. 
One way to maximize the utilization of compute clusters 
is to make them available to large numbers of external 
scientists via the internet. Sharing systems exist to link these 
distributed clusters into a central allocation manager, creating 
a computational grid . 
A similar model for remote access to computer systems is 
that of cloud computing. Instead of purchasing their own 
hardware, users essentially rent resources from commercial 
service providers. Most cloud systems suitable for research 
employ a pay-per-use model, in which the user pays a small 
hourly cost for processing, a cost per quantity per time for 
data storage, and some network transfer costs for moving .. 
data to and from storage. 
It's All About the Data 
The practical problem with both grid and cloud computing 
systems for many scientific computing applications is the 
storage of scientific data. Grid systems often provide a fixed 
allocation, which is frequently too small to hold the output 
of even a single high-resolution model run . Cloud systems 
theoretically provide unlimited storage, but the cost quickly 
becomes prohibitive for data sets over a few terabytes, 
especially when granting agencies require retention of the 
data for three to five years after the experiment is concluded . 
There are also some intellectual property concerns that arise 
when research is stored on a system owned by another entity. 
As a result of these issues, scientists frequently prefer to 
store their own data themselves. This approach is more 
cost-effective for large data sets, but it comes with some 
other challenges . First, each scientist must become his or her , 
own system administrator, maintaining the storage system 
and any associated computational resources . Time spent 
administering machines and drives is time that is not spent 
conducting scientific research. 
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The Cyberinfrastructure Project uses rackmount servers, as shown in this 
older photograph. Many of the servers in this photo have been replaced with 
newer ones. 
The second major issue is that data transfers over the internet 
are not practical for even the smallest of today's "big data." 
For example, a researcher might need to transfer a 20 TB data 
set to a remote system to perform analysis. If the researcher 
could fully saturate the University's main internet link, at the 
expense of all other internet access everywhere on campus, 
this one transfer would require more than 22 hours to 
complete. 
A similar issue would arise if several 
no central research computing system at Coastal Carolina 
University. The largest existing systems were grant-funded 
clusters obtained by Var Limpasuvan , then a member of 
the Department of Chemistry and Physics. Several other 
researchers had their own systems, and the Departmen 
of Computer Science had a collection of servers for vari us 
projects. In 2011, the author started combining these ste s 
into one cohesive unit so that the hardware and softw r.: 
could be managed by a small number of faculty and 
This was the beginning of the Cyberinfrastructure 
For the first several years, the Cl Project grew by scrounging 
and occasionally buying additional hardware to add additional 
capabilities. By pooling resources from multiple grants, 
including from Limpasuvan, the author's startup funds, and 
the Burroughs & Chapin Center for Marine and Wetland 
Studies, the first dedicated storage server was acquired. With 
the approval of the Ph.D. degree program in marine science 
in 2014, the University supported the replacement of the 
aging compute cluster along with a storage expansion. More 
recently, Limpasuvan, Roi Gurka and the author received a 
$108,524 grant from the National Science Foundation to fund 
the acquisition of a second cluster (NSF MRI award 1624068) . 
To date, the Cl Project has supported research activities 
in a wide variety of areas, including ozone modeling, 
data analytics, computational algebra, gravity wave 
behavior, hurricane frequency analysis, wave-turbulence 
interactions, chemical and molecular modeling, biological 
genetic modeling, coastal storm surge 
and inundation prediction, and hurricane 
forecasting. In October 2016, the Cl Project 
of the researcher's remote colleagues 
needed a copy of the data, leading to 
multiple additional copies of 20 TB 
each. In scientific computing terms, 
20 TB isn't even an especially large 
data set by today 's standards - CCU 
researchers routinely generate this 
much data from single runs of weather 
and atmospheric models. 
Since itisn't practical to 
transfer these large data 
sets to the collaborating 
scientists, i  is necessary 
supported work by the CCU Hurricane 
Genesis and Outlook (HUGO) team to 
forecast and assess the impact of Hurricane 
Matthew on coastal South Carolina prior to 
landfall. The results of these assessments 
were utilized by the South Carolina State 
National Guard as part of its statewide 
emergency response to the storm, effectively 
turning the Cl Project into a critical state 
It is for these reasons that a campus 
cyberinfrastructure is necessary for 
to bring the collaborating 
scientists to the data. asset. 
sustainable computer -based scientific 
research over the long term. Scientists 
need a place to store data and perform computation and 
analysis. They also need a way to make their work available 
to outside colleagues. Since it isn't practical to transfer these 
large data sets to the collaborating scientists, it is necessary 
to bring the collaborating scientists to the data. At CCU, the 
Cyberinfrastructure Project provides these capabilities. 
The Cyberinfrastructure Proj ct 
Prior to the Cyberinfrastructure (Cl) Project, there was 
• Capabilities The Cl Project provides a combination of 
high-performance computing (HPC) hardware, common 
storage for scientific data, and the ability to host and run 
custom applications, including web services. All Cl Project 
resources are accessed using a single account, which 
is separate from a user's normal CCU account through 
Information Technology Services (ITS). This separation 
provides a layer of security between the research computing 
system and the ITS academic computing systems, which 
enables relatively easy provisioning of Cl accounts for external 
collaborating scientists. CCU faculty members can sponsor an 
J 
external researcher, who can be granted access to data and 
analysis tools as needed . 
HPC resources are provided by two separate compute 
clusters, which are accessible as two partitions in a Slurm 
Workload Manager. The first cluster, Santee, consists of seven 
compute nodes. Every Santee node has two Intel processors, 
each with 12 cores (24 threads); 128 GiB RAM, and an NVIDIA 
Tesla K20 graphics processor. Collectively, the Santee cluster 
has 168 cores (338 threads) and 896 GiB RAM. It has been 
benchmarked at 4.6 trillion floating-point operations per 
second (Tera FLOPS, or TFLOPS), or 8.3 TFLOPS when the Tesla 
K20 graphics processors are also used. 
CI Project Linux desktop environment, accessed using a Web browser. 
The newer Peedee partition has six nodes, each of which has 
two Intel processors with 16 cores (32 threads) apiece. These 
nodes are designed for high-memory applications , with 768 
GiB RAM each. Collectively, the total cluster has 192 cores 
(384 threads), 4.5 TiB RAM, and has been benchmarked at 
4.5 TFLOPS. Although Peedee is slightly slower than Santee 
in terms of computing benchmarks, it is capable of handling 
higher-resolution workloads. 
Another core capability of the Cl Project is the ability to host 
containers known as virtual machines. A virtual machine is 
a software environment that simulates a computer system, 
known as a guest environment, where the simulated 
computer runs on top of a real computer called a host. 
One host normally runs several guests at the same time, 
which improves utilization of the underlying hardware . Our 
virtualization stack currently has four nodes, each of which 
has 32 AMO cores (one thread per core) and 128 GiB RAM, 
for a total of 128 cores and 512 GiB RAM. 
Raw compute power in the Cl Project is backed by more 
than 220 TB of formatted storage capacity provided by three 
dedicated storage servers. The Cl Project also hosts the campus 
license servers for various commercial mathematical and 
' scientific software applications, and it provides hosting space 
for web applications and software development courses. 
For researchers, the primary benefit of utilizing the Cl 
Project over building a self-managed system is that central 
administration and support is provided. The current support 
model involves a combination of ITS staff, occasional student 
projects, and the author's own institutional service activities . 
Although some challenges do arise, the objective is to 
respond to user requests in a timely manner so that CCU 
scientists are free to focus on their scientific research without 
having to perform system administration tasks. 
Teaching faculty and students also benefit from the Cl Project , 
since its web-accessible, Linux-based environment is well -
suited for certain classroom applications, particularly in the 
Department of Computing Sciences. This dual utilization 
provides opportunities to integrate research computing 
with education, supporting one of the National Science 
Foundation's broader impact criteria for grant -funded 
projects. 
The Future of Research Computing at CCU 
Looking toward the future of research computing and 
cyberinfrastructure at Coastal Carolina University, one 
certainty is that the need for additional data storage will 
increase. Researchers are always pushing the limits of 
new frontiers in modeling and analysis, and data analytics 
techniques can be applied to previously collected results to 
identify trends and potential new areas of exploration. It is 
likely that we will have an institutional need to reach the 
petascale level of storage (1,000 terabytes) within the next 
one to three years. Each compute cluster has an expected 
lifespan of approximately four years before its hardware 
becomes unreliable. 
Chief considerations for the Cl Project over the next several 
years will include its overall structure and funding model. 
As the system becomes more tightly integrated into the 
research and educational missions of the University, it will 
become increasingly critical to have sufficient staff support to 
maintain day-to-day operations . Hardware and software will 
require periodic replacement and upgrades, as is true for any 
computer system. At present, the project does not operate on 
a cost recovery model; instead, it relies on institutional and 
grant support to remain in production. Changes in priorities for 
granting agencies may require some restructuring in the future. 
Coastal Carolina University has a significant research 
computing and cyberinfrastructure asset available to its 
scientists, educators, students and collaborators. This system 
easily exceeds the capabilities of most other institutions 
with similar missions, and it is an asset that should serve the 
University for many years to come . 0 
Michael Murphy can be reached at mmurphy2@coastal.edu 





and the hardest 
math problem 
of all time 
By Jamie Hedges, Senior Lecturer, Mathematics, 
Coastal Carolina University 
From an early age, we learn infinity is a euphemism for 
"huge." Some of us even questioned what would be 
more than infinity. We know there are infinitely many 
numbers . However, not all numbers are equal, literally 
and figuratively. Some numbers are just plain weird, and 
we have to treat them differently. We call these numbers 
irrational, and they show up in the most unexpected 
places. 
Irrational numbers are simply the numbers that are not 
rational. Well, what exactly does that mean? Let's start at 
the beginning ... 
Natural numbers, sometimes referred to as counting 
numbers, start with one and go to infinity: {1, 2, 3, ... }. 
From there, we have whole numbers. The whole numbers 
include all the natural numbers, but they also include zero: 
{O, 1, 2, 3 ... }. This might not seem like a big difference, but 
adding zero to a number system is a huge accomplishment 
in our history. Early civilizations only used zero to represent 
place value (10 is one ten and zero ones, while 12 is one 
ten and two ones). The Egyptians and Babylonians only 
used zero is this manner. 
It was not until later in history that zero was a number 
itself, representing nothing . Having a number that 
represents zero can lead us to have negative numbers. 
Next, there are the integers. They include all the whole 
numbers and their additive inverses (negative numl:i>ers): 
{ ... -3, -2, -1, 0, 1, 2, 3 ... }. These numbers go to both positive 
infinity, like the natural and whole numbers, and negative 
infinity. 
Now we are ready for the dreaded rational numbers, aka 
fractions. Rational numbers are any number that can be 
written as a ratio of two integers. For example,¾ or-½_ Two 
can also be written as a ratio of two integers; it can be written 
as% or as 1/,. It is harder to list the rational numbers like the 
natural numbers, whole numbers, and integers since they 
include nice numbers like the ones listed above, but also 
numbers like .3478, which is 347 1/ioooo, or the loathed repeating 
decimal, .45454545 .... = .45. These number sets build off of 
one another. There are infinitely many natural numbers, and 
then we add zero to that list to get the whole numbers. There 
are still infinitely many whole numbers . You can think about 
the number sets as nesting dolls. Each new set contains the set 
before it. 
For a long time, every number that we knew about was a 
rational number. That all changed with Pythagoras (570-495 
BC). Pythagoras is famous for the Pythagorean theorem, which 
states that, in a right triangle, the sum of the legs squared is 
equal to the hypotenuse squared (a2+b2=c2, where a and bare 
the legs, and c is the hypotenuse of the right triangle). 
This theorem is so rote that we take it as mundane in high 
school geometry. However, it has a sordid history. Pythagoras 
was the leader of a group, sometimes considered a cult, of 
academics called the Pythagoreans. They studied many fields 
but mainly focused on mathematics and philosophy. However, 
at this point in history, there were not numbers that could 
be used to solve the equation. There was no such thing as a 
square root. The only numbers that the Greeks knew about 
were rational numbers. They believed that all numbers could 
be written as ratio of two integers, and therefore were easy to 
contain and measure. 
When looking at a triangle with a leg of one unit, the 
Pythagoreans knew something was wrong. 12+12=c2 leads 
to 1 + 1= c2 or 2= c2. They had no number that, when squared, 
would give them the answer of 2. For example, 1.52+1.52=1.252• 
The answer was the crazy number, a decimal, that could not be 
written as a fraction: 
.f 2::::1.414213562 ... 
This led the group to realize that there was a whole set of 
numbers that no one knew existed. Even more importantly, 
these numbers didn't follow nice patterns like rational numbers 
did. These numbers acted "crazy" or "irrational." 
Let's go back and take a closer look. Rational numbers all have 
decimal representations. For example: 
¼= .25 or ¾=1.6666 ... =1.6. 
However, not every decimal can be written as a rational 
number (fraction). Only decimals that terminate, like .25, 
or have a repeating pattern, like .232323 ... = .23=2¾9, can 
be written as a rational number . A decimal that looks like 
.4298753 ... in which we have no idea what would come 
next cannot be written as a fraction. These are the irrational 
numbers. 
Also, numbers such as .23223222322223 .... are irrational 
numbers. They have some sort of pattern, but the decimal 
cannot be written using a repetend like 1.66666 ... or .232323 .... 
Irrational numbers are decimals that have an infinite number 
of decimal places, and therefore cannot be written with a 
repetend. No one really can ever write them out. We have to 
stop writing decimal places at some point, or we would waste 
our entire lives writing millions of decimal places for a number 
like ./2. 
We use symbols to represent the irrational numbers that 
are used frequently, symbols like the square root sign, .f, or 
symbols e. Not every irrational number has a symbol. There are 
infinitely many irrational numbers. Every person in the world 
could think of their own crazy decimal representation that did 
n-ot have a repeating pattern, and if we all went out enough 
decimal places, no two would be alike. 
This idea of infinite irrational numbers intrigued Georg Cantor. 
While creating a fractal by hand in the late 1800s, he began to 
believe that there were more irrational numbers than rational 
numbers. This was a problem in 1880. Infinity was considered 
a theoretical answer, and there was no mention of infinite sizes 
of infinity. Cantor believed it was more than theory. He wanted 
to bring the idea out of the world of philosophy and into the 
world of mathematics. To show that two sets of numbers 
are the same size, we set up what is called a one-to -one 
correspondence. For example, the set {1, 2, 3} is the same size 
as the set{#,%, *}. Both have three elements, and they can be 
paired as follows: 
1 ➔ # 
J ➔ % 
3 ➔ * 
Similarly, we can compare the natural numbers to the whole 
numbers . Although the whole numbers include all the natural 











This pattern can be written out as n ➔ n - 1 
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Cantor tried to set up a one-to-one correspondence between 
the natural numbers and the irrational numbers. The natural 
numbers have a nice pattern. However, the irrational numbers 
do not. Remember that irrational numbers have infinitely many 
decimal places and no order to them. Therefore, Cantor can 
continually come up with a new and unique irrational number 
that is not expected. To keep his proof clean and easy to read, 









3.56893 .. . 
3.86893 .. . 
3.BQ.893 .. .
3.8c2693 ... ' 
3.8c2673 .. .
3.8c2671 .. . 
However, 3.826718 ... is not on the list. 
It is called the diagonalization theorem because changing a 
different decimal place creates each new irrational number. 
These changed decimal places form a diagonal line. What this 
shows is that the list of natural numbers is knowable. We can 
know what is going to be in the 100th spot or the 456 th spot. 
However, we have no idea of what is going to be in those 
places for the irrational numbers. No matter how many natural 
numbers are listed, there is always an irrational number that 
would not be listed. This means the irrational numbers are 
larger than the natural numbers. Since the natural numbers 
are infinitely long, the irrational numbers must be larger than 
infinity. We now call this phenomenon countably infinite 
(natural numbers) and uncountably infinite (irrational numbers). 
Fermat (1607-1665) was also interested in the finding of the 
Pythagoreans. Although the Pythagorean theorem led to the 
discovery of irrational numbers, there are actual infinitely many 
nice integer solutions as well. These solutions are known as 
Pythagorean triples: 
3, 4, 5 
5, 1c2, 13 
7, c24, c25 
3J+4J=SJ or 9+ 16=c25 
While reading Arithemnca in 1637, Fermat scribbled down a 
theorem regarding the exponents in the Pythagorean theorem. 
He said that if you use any exponent higher than 2, there will 
be no integer solutions. However, he also noted that the proof 
was too long to write in the margins of a book. Fermat passed 
away before ever returning to his notes and finishing his proof. 
His son found the manuscript with his father's margin notes in 
it. He had it published with the notes in the margins. Fermat 
never knew the impact of his work on the field of mathematics. 
Later, Isaac Newton would give Fermat credit for introducing 
him to ideas he used to discover calculus. 
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Figuring out the great mathematician's proof became 
a fascination for new generations of mathematicians. 
However, after countless attempts, still no one could prove 
the theorem. The theorem became known as Fermat's 
Last Theorem. Because it had so many failed attempts, the 
Guinness Book of World Records listed it as the hardest math 
problem of all time. 
The theorem even infiltrated pop culture. "The Simpsons" 
used it in an episode of the "Tree House of Horror," the 
show's annual Halloween special. The equation used was 
178212+184112=192212• If you type those numbers in many 
calculators, it looks true. However, if you stop and think about 
it, this cannot be true. 1,782 and 1,922 are even numbers. Any 
even number squared is also even (for example 62=36). 1,841 is 
an odd number; any odd number squared is odd (for example 
92=81). Therefore "The Simpsons" equation would be an even 
number+ odd number= even number. This can never happen. 
So, the statement cannot be true. An even number+ odd 
number will always be an odd number (e.g., 6 + 9 = 15). 
"Star Trek: The Next Generation" also made reference to 
the theorem. Characters try to prove the theorem, but they 
fail. At the end of the episode, Captain Picard comments, 
"Like Fermat's theorem, it is a puzzle we many never solve." 
This episode originally aired in 1989. However, Fermat's Last 
Theorem was finally proven by Andrew Wiles in 1994. In 
response, "Star Trek: The Next Generation" aired another 
episode in 1995 to correct itself. Set in the future, the good 
captain now states that the crew had the most original proof 
since Wiles' proof some 300 years before! 
Even though he worked on the proof for years, Wiles kept 
his task a secret until he was completely ready to present 
his findings. He first presented in 1993, where some of his 
colleagues found small errors in the proof. Wiles continued 
to work on the errors and finished the proof in 1994. It was 
formally published in 1995 in the Annals of Mathematics, so 
the long-held "hardest math problem" was finally solved 350 
years after first being considered. Although it lost the mantel 
of "hardest math problem," the theorem and all the research 
that went into its proof is regarded as the birth of the algebraic 
number theory, which studies rational numbers and their 
properties, so its legacy continues. 
Even after all the talk of irrational numbers and proofs that 
took over three centuries to solve, we haven't even discussed 
the most famous irrational number of all. It's a number that 
shows up not only in pop culture like Fermat's Last Theorem, 
but also in all ancient civilizations and even the Bible. However, 
we'll have to take a slice at that another time! (:) 
Jamie Hedges can be reached at jjhedges@coastal.edu or 
843-349-6660. 
T
he Walter T. Berner Jr. Endowed Scholarship at 
Coastal Carolina University will benefit students 
enrolled in the College of Science's dual-degree 
engineering program. Berner's wife, Muriel Berner, and 
daughter Claudia Berner recently established the fund in 
his memory. The gift supports Coastal's l'M IN endowment 
campaign, which has a goal of increasing the University's 
endowment $20 million by 2020. Learn more about the 
campaign at coastal.edu/endowment. 
To be eligible for the scholarship, students must be rising 
sophomores and enrolled in the program, which offers the 
opportunity to begin pursuing a bachelor's degree at CCU 
while preparing for an engineering degree from Clemson 
University. The scholarship recipient will spend three years 
at CCU majoring in one of four degrees and then spend 
two years and one summer at Clemson majoring in one 
of eight engineering degrees that is compatible with their 
major at CCU. While at Clemson, the student will complete 
the remaining courses needed for the CCU degree. 
"Higher education is expensive," said Claudia Berner. "It's 
hard for many people to afford. This scholarship is inspired 
by my father's love of learning. He would be very proud to 
see new engineers join the workforce since engineering 
was his passion. 
"My father really believed in education. He encouraged 
my siblings and me to go to college. He said that no matter 
what you major in, you will graduate a much better and 
well-rounded individual because of a college experience. 
He believed that education opened doors for you and not 
only made an individual stronger, but a community better. 
Education creates opportunities so that no matter where 
you begin, you will have the tools to go anywhere you 
want to go." 
A native of Miami, Fla., Walter Berner earned a mechanical 
engineering degree from Tulane University. While serving 
in the U.S. Navy, he completed two tours of duty as a chief 
engineer on several ships. His civilian career included more 
than 40 years as an engineer with Exxon Research and 
Engineering. 
In 1986, Berner and his wife relocated to Murrells Inlet, 
where he was active in the community. He served as an 
original member of the Murrells Inlet board of directors, 
the Georgetown County Water and Sewer board, and the 
Georgetown County Architectural review board. He also 
chaired the Waccamaw Neck Council, where he was a 
driving force in the rebuilding of the Wacca Wache Marina 
Landing, the MarshWalk and Veterans Pier. 
Berner died in July 2010 after suffering from Alzheimer's 
disease for several years. During that time, Claudia Berner 
made a promise to her father that she would provide 
in-home care for him while the disease slowly took away 
his independence. That promise inspired her to open 
Murrells Inlet-based Homewatch CareGivers, which assists 
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Big data analytic§ i5 
the prace55 ta uncover 
hidden pattern§, unknown 
correlation§, and 
other u5eful information 
from the big data that can be 
u5ed ta make better deci5ian5 
and, if managed well, it can 
deliver powerful in5ight5. 
1. INTRDDLJCTIDN ----------
Big data analytics is a relatively new analytics paradigm that 
is used to analyze datasets which cannot be managed or 
processed with the legacy technologies. Currently, these 
big data technologies are being adopted by a variety of 
industries. Big data mining is the capability of extracting 
meaningful and useful information from huge datasets 
and streams of data [l]. Big data analytics is the process to 
uncover hidden patterns, unknown correlations, and other 
useful information from the big data that can be used to 
make better decisions and, if managed well, it can deliver 
powerful insights. Novel analytic techniques are required 
mainly because of the volume, velocity and variety of such 
data produced every day [2]. 
The amount of data generated in the modern world 
increases at a rate of 40 percent each year, which makes 
sorting through information insurmountable through old 
data methods [3]. For example, in recent years, the aviation 
industry has witnessed a steady increase in big data (volume, 
velocity, variety) that are collected and streamed from 
thousands of aircraft (including operational datasets and 
maintenance data) and test cells (that includes hundreds of 
sensors and their measurement). 
For instance, one test cell can generate 300 MB of engine test 
data daily. For the aircraft system monitoring data alone, 5 
to 10 MB per flight hour per aircraft are routinely collected. 
With more than 20 TB data sources, these connected aircrafts 
(a part of Industrial Internet) hold the potential of providing 
the big data and develop capabilities of predictive analysis, 
actionable information and better decision making. In this 
article, we present big data analytics framework that can be 
implemented for various use cases. 
2. LISE CASE 1 - BI6 DATA ANALYTICS FRAMEWORK 
FDR SYSTEM HEALTH MONITORING 
This use case for the big data analytics framework provides 
predictive analytics capability for system monitoring, 
diagnostics, product reliability and system performance. 
Specifically, this framework is applied to predict events and 
failures in an auxiliary power unit (APU) before they cause an 
operational interrupt. 
By "system health monitoring," we mean the process of 
detecting failures, misconfigurations and poor performance 
of the systems. Monitoring is extremely critical for large 
distributed systems, where the large amount of data makes 
it important for the system to detect failures and faulty 
behaviors. 
The objective of the framework presented in this use case 
is to utilize big data as a service for big data mining related 
problems such as predictive analytics capability for system 
monitoring, similar to the concepts outlined in the literature 
[9, 10, 11, 24]. The framework and key components are 
shown in Figure 1. HBase is a scalable distributed database 
and supports real-time access to current data repositories 
based on relational database management systems (RDBMS). 
for 5y!item Health 
Monitoring 
valuable knowledge needed to maintain profitability [4]. 
Technically, General Electric (GE) estimates a $250 million 
savings in engine maintenance cost using insights gained 
from machine learning (ML) and data mining [5]. Major 
challenges that we are facing are to deal with big data variety 
(unstructured data, text data, image and video datasets, etc.) 
and velocity (real-time data, streaming sensor data, etc.). 
Recent works combine the best strengths and synergies of 
cloud computing, big data analytics and machine learning 
technologies [6, 7, 8]. This is necessary to effectively analyze 
By Sathish A.P. Kumar, Assistant Professor, 
Department of Computing Sciences, Coastal Carolina University 
In general, the HBase has two technical components: (a) 
convenient base classes that support Hadoop MapReduce 
jobs and functions with HBase tables; and (b) query predicate 
that pushes down via server side scan and gets filters that 
will select related data for track management systems. Big 
data analytics framework can also work with existing SQL 
databases and analytic tools. Major test data sources would 
include stream datasets from test cells of aircraft engines 
and auxiliary power units (APUs) and assets (e.g., electronic 
parts and mechanic parts). The developed HBase tables are 
populated by ETL (extract, transform, load), and the selected 
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Monitoring i§ extremely critical for large di§tributed §y§tem§, 
where the large amount of data make§ it important for the 
§y§tem to detect failure§ and faulty behavior§. 
datasets from existing RDBMS and the HBase provide the data 
column families for Mahout ML tools to analyze. The cloud is 
a Hadoop cluster of Linux machines . 
User 
Algorithms 
Users (Analysts, etc.) 
Web Interface 
Figure 1: Architecture and components of the machine-
learning based big data analytics framework 
In the framework implementation, after the Hadoop cluster 
is developed by leveraging Apache ecosystems, the focus 
is on analyzing and mining the data sources through open 
source ML algorithms including Mahout Library (ML) and by 
developing the ML algorithms using Rand Matlab. Eucalyptus 
cloud tool is used to develop the primary software framework 
[12, 13, 14, 15, 16]. The framework is implemented by 
developing a Cloud Controller, Cluster Controllers, and Node 
Controllers on the Hadoop cluster of Linux machines . 
BIG DATA ANALYTICS FRAMEWORK 
IMPLEMENTATION ----------
Commodity computers are virtualized by using Xen 
Hypervisor as a virtualization platform. The OpenSUSE Linux 
operation system is installed on these virtualized computers. 
Apache Hadoop software framework is installed on these 
virtual machines to support data intensive distributed 
applications . Hadoop cluster consists of three nodes, one of 
which was designated as the NameNode and JobTracker. The 
other two machines acts as both Data Node and TaskTracker. 
A distributed file system is configured and formatted across 
the three nodes. MapReduce is the core of the Hadoop 
technology for easily writing applications to process vast 
amounts of data in-parallel on Hadoop clusters. Hadoop 
cluster consists of a single master JobTracker and one slave 
TaskTracker per cluster-node [17] . 
The master node is responsible for scheduling the jobs' 
component tasks on the slave nodes, monitoring them and 
re-executing the failed tasks. The slave computers execute 
the tasks as directed by the master. Specifically, MapReduce 
runs on the Hadoop cluster and jobs can be submitted from 
the command line. The MapReduce s~arches for a string in an 
input set and writes its result to an output set. Each job can 
be split up into parallel tasks working on independent chunks 
of data across the nodes. 
In addition, HBase supports massively parallelized processing 
via MapReduce for using HBase as both source and sink. 
Hadoop Distributed File System (HDFS) is a distributed file 
system that is well suited for the storage of large files. The 
HDFS also handles failovers and replicates blocks. HBase is 
built on top of the HDFS and provides fast record lookups and 
updates for large tables. A code segment for the HBase to get 
data from the SQL Server is shown in Listing 1. In addition, 
Eucalyptus cloud development tool was used for building 
Amazon Web Services compatible cloud by leveraging 
existing virtualized infrastructure. Several key Apache HBase 
tables are developed as part of the implementation. The 
HBase provides column families of the data for Mahout ML 
algorithms to analyze. Sample results of HBase tables are 
shown in Listing 2. 
Listing 1. A Code Segment for HBase to get data from the SQL 
Server. 
HADOOP _ CLASSPATH=' /opt/hbase-0.92.1-security/bin/hbase classpath' 
${HADOOP _HOME}/bin/hadoop jar /opt/hbase-0.92.1-security/hbase-0.92.1-security.jar 
importtsv - Dimporttsv.columns=HBASE_ROW _KEY, asset:model, asset:serialnumber, 
test:device, test:type, test:objective, test:operator, ... , 
event:time, algorithm:name, algorithm:date 'Device_test' 
h dfs ://RT analytic .. ./had oop/ scrap /Devi ceSQL4H Base.Tag. txt 
Listing 2. Partial results of the scan of an HBase table 
98 column=asset:airline, timestamp=l340261260821, value=Singapore Airlines 
98 column=asset:airlinecode, timestamp=l340261260821, value=SNG 
98 column=asset:mission, timestamp=l340261260821, value=Flight 
98 column=asset:model, timestamp=l340261260821, value=331-350 
Sathish Kumar can be reached at skumar@coastal.edu or 
843-349 -2810. (:) 
About 1.7 megabytes of new information 
will be created every second for every human being 




Source: Forbes.com, "Big Data: 20 Mind-Boggling Facts Everyone Must 
Read, 11 by Bernard Marr. Sept. 30, 2015. 
Currently, only .5 percent of all data 
is ever analyzed and used. 
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Humans perform 40,000 search queries 
per second on Google alone. 
By 2020, at least a third of all data 









The Hadoop market is forecast to grow 
at a compound annual growth rate of 58 percent, 




By Bert Hayslip Jr., Ph.D., 
Teaching Associate, 
Department of Psychology at 
Coastal Carolina University 
Grandparents who are caring for their grandchildren on a 
full-time basis are becoming more prevalent. In 2000, 5.7 
million grandparents lived with their grandchildren, and 
approximately 2.4 million of such persons were raising 
their grandchildren. Since 1990, there has been a 30 
percent increase in the number of children (half of whom 
are under the age of 6) living in households maintained by 
grandparents. 
Not only did the number of grandparent caregivers increase 
during the 2008-2009 recession, recent Census data (2014) 
indicate that 2.5 million children are being raised by more than 
2.6 million grandparents (Generations United, 2016), the latter 
figure being a nearly 25 percent increase since 2006 (Statistical 
Abstract of the United States, 2006). 
Grandparent caregivers, termed custodial grandparents, tend 
to be (relative to traditional, noncaregiving grandparents) 
younger; more likely to be the mother's parents; have poorer 
health and fewer social and economic resources; are less 
highly educated; and are more likely to be raising boys. Many 
children who are being raised by their grandparents live in 
poverty, with the percentage of grandparent caregivers living 
below the poverty line (19 percent) being greater versus 
other types of families with children (14 percent). Many such 
children have difficulty registering for school, and while 20 
percent of children in homes headed by their parents have no 
health insurance, 33 percent of children in grandparent-headed 
homes lack such insurance. 
Such difficulties are greatest for grandparents who are caring 
for their grandchildren "informally," lacking a formal legal basis 
(e.g., adoption, legal custody, guardianship) for doing so. 
In some cases, grandparents care for grandchildren in a 
"skipped generation" household, where the adult parent is 
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absent; in other cases, they have a "co-parenting" household, 
wherein the grandparent and adult child co-reside, even 
though the grandparent may have assumed primary 
responsibility for caring for the grandchild. Skipped generation 
households grandparents tend to fare worse physically and 
emotionally. 
Unfortunately, grandparent caregiving usually comes about 
for reasons linked to the divorce, drug use, incarceration, job 
loss or death of the adult child, as well as when the parents 
abandon or abuse their child. These circumstances are 
stigmatizing and isolate grandparents from needed sources of 
social and emotional support, as well as make it difficult to be 
treated equitably by social service providers. 
ENVIRONMENTAL INFLUENCES 
Custodial grandparents and grandchildren do not exist in a 
vacuum - they influence and are influenced by various aspects 
of their immediate and more distant immediate environments. 
Grandparent experiences and outcomes are shaped by 
spouses and grandchildren, the grandchild's parents, and 
even extended family members (e.g., other adult children, 
noncustodial grandchildren). 
On a more distant level, custodial grandparents interact with 
numerous service providers as well as members of their larger 
communities and the general public. They are even influenced 
by the nature of the environments in which they live. 
THE CHALLENGES OF 
RAISING A GRANDCHILD 
While not all grandparents have a difficult time raising 
their grandchildren, there are common difficulties 
reported by custodial grandparents. 
• less satisfaction with grandparenting 
• less meaningful grandparenting 
• strained relationships with their grandchildren 
• isolation from other grandchildren and friends 
because of their parental responsibilities 
• feeling overloaded and confused about their 
roles as parents and grandparents 
• caring for children (often boys, whose behavioral/ 
emotional problems are more likely to come to the 
attention of others) who have behavioral or school 
difficulties, for which these grandparents are less likely 
to seek help 
Underscoring the cultural diversity among them, some 
grandparent caregivers, whose cultural traditions help to 
define the caregiving experience by virtue of their exposure 
to insensitive or unskilled service providers, or as influenced 
by their negative feelings about seeking help from "outsiders," 
may be less likely to ask for assistance for themselves or their 
grandchildren. Thus, service providers who are sensitive to 
cultural traditions may not only be more effective in facilitating 
such grandparent caregivers' access to services, but also 
more sensitive in dealing with grandparent caregivers. Such 
Grandparent caregivers are diverse 
That grandparent caregivers are both ethnically and culturally diverse is perhaps what is most 
notable about them. In this respect, 2000 Census data found that the incidence of grandparents 
living with their grandchildren varies greatly by race/ ethnicity; with whites considerably less likely 
to do so ( 2 percent) than Asians ( 6 percent), American Indians and Alaska natives ( 8 percent), 
African-Americans ( 8 percent), Hispanics ( 8 percent), and Pacific Islanders ( 10 percent). 
Of such persons, (20 percent) were least likely to be solely flt ' . 
responsible for their grandchildren, relative to whites ( 41 percent), • 
Hispanics (35 percent), African-Americans (52 percent), 
American Indians and Alaska natives ( 56 percent) and l P• p 
.l acme s ande (39percent). fa ~ 
interactions can go a long 
way toward helping grandparent caregivers feel 
that they are not alone in facing the challenges of raising a 
grandchild. 
There is an emotional and physical toll that caregiving takes. 
Indeed, the incidence of depression, diabetes, hypertension 
and insomnia is greater among grandparent caregivers, 
who often report more difficulty than their age peers in 
performing activities of daily living, and over time are more 
likely to experience poorer physical and mental health than 
noncaregivers. Such illnesses may cause custodial grandparents 
to fear for their grandchildren's well-being in the event of their 
own disability or death . 
Taking on the parenting role can also strain grandparents' 
marriages and disrupt their life plans. Many custodial 
grandparents come to resent the ir children for creating the 
situation leading to the care of the grandchild, yet they may 
feel guilty over having failed as parents in raising such a child. 
To the extent that the relationship with the adult child is 
ambivalent or the relationship between the grandparent and 
grandchild/adult child is poorly defined, the demands on the 
grandparent caregiver are more debilitating. 
Despite these demands, it is important to know that 
grandparents often put their own needs behind those of thei r 
grandchild, and feel a strong sense of love and commitment to 
their grandchildren to ensure that their lives turn out for the 
best. 
THE CENTRAL TASK OF CUSTODIAL 
GRANDPARENTS 
Most custodial grandparents, who are in their mid- to late-Sos, 
would likely endorse the notion that raising a grandchild is the 
most important task before them . Relative to parents who are 
raising their children, however, custodial grandparents often 
have little time to prepare for this tremendous responsib ility, 
assume it under socially stigmatizing and oftentimes negative 
family circumstances, and frequently have had little direct and/ 
or ongoing responsibility for raising a child for many years . 
Parenting a grandchild thus reflects one of the central 
challenges for grandparents who have not raised children for 
many years and/or who experienced difficulties in doing so. 
In addition , issues that are both negative (e.g., depression) 
and positive (e.g., fostering empowerment and resilience) are 
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problems experience poor 
psychological health. 
Only a small number of 
studies have examined 
grandparents' actual 
parenting practices. 
While some grandparents 
perceive themselves as 
replicating the (effective) 
approaches to parenting 
that they used with 
their own children, 
others see themselves 
being more effective 
as a result of being 
more patient, having 
greater experience, and 
investing more time into 
their grandchildren. 
That being said, many 
I,~~----------:--:-~~~====~~ : ~;;;;;;; custodial grandparents may be less effective parents or question their 
parenting skills, given the difficulties of their own children. 
paramount in understanding the parenting quality of custodial 
grandparents. 
While custodial grandparents derive much satisfaction from 
their relationships with their grandchildren, parenting is 
often a source of stress, and it is influenced by grandparents' 
own age-related energy and health-related limitations as 
well as psychological distress (e.g., depression and anxiety). 
Grandparents may also have outdated ideas about child 
development and discipline, and sometimes lack familiarity 
with contemporary issues confronting their grandchildren 
(e.g., sexuality, drug use, violence, technology) . 
Grandparents of adolescent grandchildren report 
particularly high levels of stress, often stemming from 
difficulties associated with such grandchildren's 
increased desire for independence and an identity . 
Parenting may also be more challenging when 
grandchildren have physical and/or psychological 
problems associated with parental crisis 
and/or maltreatment (e.g., abuse/neglect, 
exposure to harmful substances). Bearing 
on their ability to parent, evidence 
suggests that grandparents 
caring for grandchildren 
with severe behavioral 
Indeed, custodial grandparents engage in both effective (e.g., 
giving rewards and monitoring their grandchildren's behavior) 
and ineffective (e.g., harsh and inconsistent discipline, 
difficulties with setting limits) parenting practices. Some 
grandparents have difficulty setting boundaries to define their 
roles as parents and are less sensitive to their grandchildren's 
needs. 
Parenting is a promising avenue for clinical intervention since 
parenting stress and ineffective 
parenting have been 
associated with psychological 
distress and compromised 







"Most custodial grandparents, 
who are in their mid-to late-50s, 
would likely endorse the notion 
that raising a grandchild 
is the most important task 
before them:' 
psychological distress, have also been linked to grandchildren's 
behavior problems. Yet parent skills training can improve 
grandchild behavior problems, grandchild relationship 
quality, parenting confidence and grandparent psychosocial 
functioning. 
THE STRENGTHS OF CUSTODIAL 
GRANDPARENTS 
In contrast to a view emphasizing the difficulties grandparent 
caregivers face in raising their grandchildren, custodial 
grandparenting has been recently redefined to reflect such 
individuals' strengths, including such qualities as resilience and 
resourcefulness, benefit finding, empowerment, and positive 
caregiving appraisal, as well as protective factors such as social 
support and better health. 
Grandparent resilience, or the process of demonstrating 
positive adaptation and positive outcomes despite adversity 
and risk, can counteract the negative effects of stressors 
on grandparents' physical and mental health. Because the 
skills associated with resilience can be taught, interventions 
designed to promote resilience, including enhancing protective 
factors (e.g., social support, better health management) and 
reducing risk factors (e.g., social isolation), are fruitful avenues 
for promoting grandparent well-being. 
Indeed, that grandparent caregivers are resilient is underscored 
by the family trauma they have faced and the variety and 
intensity of the stressful experiences confronting them. This 
is especially important in that some custodial grandparents 
are facing multiple hurdles (e.g., high rates of poverty and 
disability, raising multiple grandchildren, caring for an older 
person), with minimal resources, in raising their grandchildren . 
Evidence of the fact that resilience can be taught is the fact 
that custodial grandparents who participate in a support group 
experience greater increases in social support than those who 
do not attend support groups. Evidence also suggests that 
training to facilitate empowerment is also effective. 
The emphasis on a strengths-based or resilience perspective 
is consistent with a more balanced view of custodial 
grandpa renting - that raising a grandchild has both positive 
and negative aspects. Each needs to be understood to fully 
appreciate what raising a grandchild is all about. (:) 





By Amy Edmunds, Lecturer, Health Sciences, 
and Paul Olsen, Professor, Visual Arts, 
Coastal Carolina University 
M 
ore than half of all strokes in South Carolina occur among those 
under 65. This is especially significant since stroke remains generally 
perceived as an elderly affliction. 
These statewide statistics mimic a national trend among adults under 65. 
Today, one in five strokes occur among those ages 20 to 55, according to the 
American Heart Association/American Stroke Association. 
Stroke occurs when there is a disruption to blood flow within the brain 
due to blockage or a rupture within a blood vessel. Contributing factors to 
this increasing prevalence for stroke may include hypertension, smoking , 
diabetes and obesity. Nonpreventive factors like blood disorders, aneurysms, 
and cryptogenic or unknown causes are also variables . 
As faculty colleagues , we are engaged in a multidisciplinary collaboration to 
raise awareness about this local phenome. We are capturing photographs 
and narratives of stroke survivors across South Carolina who experienced 
their first stroke under 65. 
We earned funding from the South Carolina Art Commission to pilot our idea 
in 2015. Together, we tapped a rich storyline about the long-term hardships 
for survivors, families and communities unequipped to battle within 
America's current health care system. As we traveled across the state, stroke 
survivors warmly greeted us in their homes, workplaces and local hangouts. 
Ultimately, we hope our efforts will change the way others perceive stroke . 
Utilizing candid portraits and personal stories, we currently seek funding to 
support an exhibition and publication of our work to raise awareness among 
the public and policy makers about the plight of this emerging population . 
Amy Edmunds fuels this project with her research focus to 
enhance understanding of the young stroke experience. As 
a stroke survivor, this effort mirrors her lived experience. 
Following her graduate studies, she established YoungStroke, 
Inc. as America's first 501©3 patient advocacy organization 
to exclusively benefit young adults and their caregivers in 
2005. Based in Conway, South Carolina, YoungStroke hosted 
the first international scientific conference addressing 
treatment and management of young stroke in 2015. The 
event was sponsored in part by the National Institutes of 
Health and Mayo Clinic. It was endorsed by the World Stroke 
Organization. 
Paul Olsen is a national award-winning 
photographer. Initially, he was hired to establish 
graphic design and photography programs. During 
his tenure, Olsen also established the 2+2 Program 
with Horry Georgetown Technical College to enable 
students with an Associate of Arts in Digital Arts 
degree from HGTC to complete their bachelor's 
degree in graphic design in two years. He also 
contributed to the establishment of the Ashes2Art 
Program to introduce undergraduate students to 
the digital reconstruction of ancient monuments 
and art history . For 25 years, Olsen served as the 
adviser of Archarios, the highly recognized literary/ 
art student magazine at CCU. 
Meredith Harper, Greenville, strokes at 22 and 27, 
eagerly anticipated medical school. But a stroke 
occurred due to a genetic blood clotting disorder. 
She re-learned to walk, speak and read again. 
Determined to finish her college degree, her 
mom, Cathy, attended classes to assist with her 
notetaking. "Tests that took others 50 minutes took 
me hours to complete," she said. 
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Larry White, Conway, stroke at 51 
"I broke all the rules: I was driving on Highway 501 when the stroke 
symptoms started. But I went home to get something to eat, then 
drove myself to the hospital ... everything the doctor asked me not 
to do! When I got there and told them my issues, they rushed me 
back immediately." 
Michael Williams, Marion, stroke at 51 
"All my plans have changed or canceled due to my 
stroke ... get dizzy all the time, speech is off ... I 
can't walk straight for fear of falling ... I know my 
wife is afraid." 
Ralph Preston, Murrells Inlet, stroke at 58 
"Anyone who thinks I've fully recovered hasn't seen 
me carry two full glasses, fold laundry, tie a tie, peel 
shrimp, or wrestle with the dreaded ziplock bag." 
Karen Wider-Smalls, Charleston, strokes at 47 and 48 
"I've had two strokes in my life ... high blood 
pressure since age 19 ... and diagnosed with 
diabetes since age 37. There were no warning 
signs." 
Dorothy Connor, Conway, TIA at 38 and stroke at 42 
"I thought it was a terrible migraine headache. It felt 
like someone hit me with a baseball bat in the back of 
my head. I never thought of it as being a stroke. I did 
not imagine having a stroke occurring at my age." 
Linda Witherspoon, Myrtle Beach, stroke at 47 
"I remained in a coma for almost a month. Then, I was 
on life support for weeks and the various doctors were 
not enthusiastic about my chances for recovery." 
Geoff Parsons, Conwa~ strokes at 61 and 63 
"I found myself that I was sleeping about 16 hours a 
day. I would sleep about 10 or 11 or 12 at night and 
then would take a couple of naps." 
The benefits of increased diversity extend well beyond neighborhoods 
and classrooms; it also applies to science. Science is driven by good ideas. 
Diverse groups of people bring diverse ideas, which promotes scientific 
achievements by broadening the "idea pool." Imagine the limited potential 
of discoveries if all scientists shared similar views that were shaped by 
homogenous life experiences. 
The CLIMB Summer Research Program is funded by the National Science 
Foundation to help address a national issue: the severe underrepresentation 
of people with disabilities in the field of molecular biology. CLIMB (Creating 
Leaders and Inclusion in Molecular Biology) is a summer research opportunity 
in the lab of Doug Van Hoewyk at Coastal Carolina University. The aim of this 
program is to recruit and train students with physical disabilities in cell and 
molecular biology. 
Although this program was established to create new opportunities for 
students at Coastal Carolina, our mission and program design allow us to 
include students from other colleges and universities as we work toward 
that broader impact. Students who participate in cutting -edge research 
projects will use state-of-the-art techniques and equipment. The ultimate 
goal of CLIMB is to attract students with physical disabilities into rewarding, 
lifelong scientific careers, thereby increasing the "idea pool." (:) 
Students and CCU community members wishing to partner with CLIMB 
should contact Doug Van Hoewyk at dougvh@coastal.edu or 843-349-2431 . 
Long Endowed Scholarship 
is the first to specifically benefit 
nursing students at CCU 
David and Fran Long of Conway have donated a parcel of land 
in Horry County to Coastal Carolina University. As part of the 
agreement, proceeds from CCU's sale of the property will be 
used to establish an endowed scholarship in memory of David's 
aunt, who willed the land to the couple. The Mary Brittie Long 
Endowed Scholarship in Nursing will be the first scholarship to 
assist students in CCU's nursing completion program. The gift 
was made in support of the University's l'M IN endowment 
campaign, which has a goal of increasing CCU's endowment 
$20 million by 2020. Learn more about the campaign at coastal. 
edu/endowment. 
To be eligible for the scholarship, students must be enrolled 
in CCU's nursing completion program, have a GPA of 2.75 or 
higher and demonstrate financial need. Preference will be 
given to students from Horry County. 
Mary Brittie Long (1901-1994) graduated from the Mullins 
Hospital School of Nursing in Mullins in 1924. She practiced as 
a registered nurse for many years at Conway Hospital and as a 
private duty nurse. 
"Aunt Brittie was a special lady to both of us," said David Long, 
who owned Long Construction Co. in Conway for more than 30 
years. "There were seven siblings in her family and they all went 
to college. She really valued higher education. Since there were 
no scholarships in the nursing program, we thought it would be 
very fitting to establish this scholarship in Aunt Brittie's name." 
Fran Long, who worked in nursing and public health for more 
than 30 years, has been a teaching associate in CCU's nursing 
completion program since January 2012. 
"Through my teaching, I have seen many types of students who 
are in need of financial support to attend college," Fran Long 
said. "I was very fortunate that I received scholarship money 
when I went to college. I truly wish we could offer every student 
a little help to show them that we are here to support them 
financially if they need it. Through this scholarship, our goal is 
to support and grow Coastal's nursing program." (:) 
The nursing program, which reported \ a 100 percent job placement rate for 
graduating seniors for the 2015-16 academic 
year, is accredited by the Accreditation Commission for 
Education in Nursing. 
Learn more about CCU's nursing completion 
program at coastal.edu/nursing. 
It 
college of science 
news & not es 
L,7 
College of Science 
maintains steady 
growth 
2016-2017 COLLEGE OF SCIENCE STUDENT ENROLLMENT 
■ Chemistry / Biochemistry 
■ Biology 
■ Computer Science / 
Information Systems Science 
Exercise Sports Science 
■ Health Science 
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• COS enrollment 
growth percentage 
2011-2017 . 
• * CCU enrollment 
percentage of COS 
students in 2016-2017. 
• 2016 CCU ENROLLMENT : 
9 .747 STUDENTS 
• 2016 - 2017 COS ENROLLMENT : 
4 .196 * STUDENTS 
college oJ science 
news & notes 
I Education Matters I 
Information published by the U.S. Department of Labor (bis. 
gov/careeroutlook) continues to demonstrate that there 
indeed is important value to be had for having a college 
degree. BLS publishes much information that is related to 
their publication "Occupational Handbook." A recent table 
with the title "Education Matters" is indicative of the earning 
rates by education level attained. 
Education Level Median Usual Weekly Earnings 
Doctoral degree $1,623 
Master's degree $1,341 
Bachelor's degree $1,137 
Associate degree $798 
Some college, no degree $738 
High school diploma $678 
Less than high school $493 
In a section of the BLS Career Outlook, "Top industries for 
Job Openings," education and the health services industry 
were highlighted. It was stated that health care is expected to 
dominate growth in employment and to increase faster than 
any other sector until 2024. 
Many lists can be found related to occupations, like 
"Fastest Growing"; "Most in Demand", etc. One such list by 
CareerBuilder (www.careerbuilder.com) along with Economic 
Modeling Specialists assembled a list that is quite comparable 
to ones by Boston College and U.S. News & World Report: 
• Registered nurses 
• Software developers and applications 
• Medical and health services managers 
• Industrial engineers 
• Computer systems analysts 
• Web developer 
• Physical therapists 
• Pharmacists 
• Information systems security analyst 
• Occupational therapists 
Indicative of what the list represents is a statement found 
in "Futurework - Trends and Challenges for Work in the 
21st Century, Executive Summary" a recent publication by 
the Department of Labor Secretary. "We are living in a new 
economy- powered by technology, fueled by information 
and driven by knowledge .... The influence of technology will 
go beyond new equipment and faster communications, as 
work and skills will be redefined and reorganized." 
In a recent article in the Wall Street Journal, "Health-Care 
Innovations Are Coming to Your Digital Device" there is a 
statement, "New technology to keep you well, from virtual 
doctors' visits to pills that talk to your smartphone." If this is a 
growing area of information systems or analysts or database 
or software it would appear to reflect the necessity of 
interdisciplinary expertise. 
Perhaps, in addition to technology growth, this is also 
related to the demographics of the population with 10,000 
baby boomers turning 65 every day and 22 percent of the 
population being older than 65 by 2030. As stated in the 
Winter 2015 issue of Progression, the economy, commerce, 
technology, environment and demographics all influence 
education and careers. There is a concern in some references 
whether there will be enough degreed individuals to fill the 
need. Obviously, the College of Science at Coastal Carolina 
University has the challenge to "feed the need!" 
Perhaps a look at demographics by the PEW Research Center 
- "Generations Defined" illustrates the population creating 
the needs: 
The Millennial Generation: 66 million 
• Born: 1981-1997 
• Ages in 2017: 20-36 
Generation X: 55 million 
• Born: 1965-1981 
• Age in 2017: 37-52 
Baby Boom Generation: 76 million 
• Born: 1946-1965 
• Age in 2017: 52-71 
The Silent Generation: 47 million 
• Born: 1928-1945 
• Age in 2017: 72-89 
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President's 
Honor List 2017 _ 
APPLIED MATHEMATICS 
Haley A. Bass 
Krystal R. Bonaccorso 
Lindsey E. Doyle 
David J. Eastman 
Jolie A. Even 




Amidou M. Bamba 
Samara L. Elia 
Al isha M. Johnson 
BIOLOGY 
Colton J. Aksomitus 
Nicholas D. Bautz 
Kaitlyn L. Benson 
Stephen I. Burns 
Nicole E. Castelluccio 
Jordan Z. Clawson 
Lorenzo D' Angelo 
Victoria M. Davidson 
Annamaria Deitz 
Michaela E. Diaz 
Christopher R. Ellis 
Erica N. Evans 
Alexander 0. Foster 
Daniel C. Hine 
Stephen E. Penton 
Robert N. Pickus 
Tyler J. Sullivan 
Dalton O . Watts 
Dillon E. King 
Breana J. W ilson 
Savanah L. Gill 
Lezah N. Hanna 
Brion E. Harrison 
Logan Jarrell 
Katelynn R. LaScala 
Sydney M. Lutz 
Amber R. Phelps 
Olivia I. Post 
Kirsten Rivers 
Emilie-Katherine G. Tavernier 
Robert J. Tracey 
Emily A. Zielonka 
BIOLOGY PRE-ENGINEERING 
Alyssa A. Risner 
CHEMISTRY 
William J. Madden IV 
Nehemiah K. Stafford 
COMPUTER SCIENCE 
Adam C. Baumiller 
Patrick L. Boronski 
David J. Eastman 
Casey J. Fleck 
Tracy Gilliard Jr. 
Megan L. Hickman 
Amanda N. White 
William T. Kirby 
Allen R. Lopez 
Stephen E. Penton 
Garrett P. Pippin 
Craig S. Walker 
EXERCISE AND SPORT SCIENCE 
Jacob H. Avant 
Ba'Trice S. Baker 
Jefferson J. Beckett 
Morgan H. Benson 
Megan P. Boronski 
Ardrean D. Bradshaw 
Randal B. Braswell 
Marissa E. Cain 
Jacob D. Condon 
Emily E. D'Orsaneo 
Michael W. Dills 
Amanda M. Doughty 
Deon T. Edwards 
Ashley L. Engelhard 
Avery 0 . Feaster 
Tevus C. Funderburk 
Austin D. Godwin 
Caitlyn T. Goodwin 
Amor S. Gudmundsson 
Jessica R. Halford 
Ethan M. Hayes 
Hunter S. Hebert 
Victoria M. Hughes 
Lakelyn T. Johnson 
Kalyn A. Kowalski 
Matthew D. Kulp 
Nathan Langenfeld 
Giovanna E. Leone 
Emily J. Long 
Marie Lunackova 
Madalynn D. Marrone 
Kiyana S. Martin 
Nicholas R. Masterson 
Jessica L. Maxwell 
Michael J. O'Dwye r 
Samantha G. Parnell 
Kayla M. Patrick 
Matthew L. Patrone 
Alise Petersone 
Amber L. Rahman 
Chelsea E. Renoe 
Adam J. Renshaw 
Emily A. Ricardo 
Daon M. Roberson 
Lindsey S. Rogers 
Sean Safko 
Daniel J. Shands 
Olivia N. Sheets 
Kaila A. Smart 
Trace R. Smith 
Jessica R. Snider 
Meaghan G. Stack 
Nicholas W. Tester 
Emma R. Thompson 
Jenna M. Thompson 
Richard A. Toney Jr. 
Hailey M. Wimmenauer 
Matthew H. Wolfe 
Joshua W. Mishoe 
Garrett J. Willeman 
HEALTH ADMINISTRATION 
Jill G. Shelley 
INFORMATION SYSTEMS 
Andrew S. Benge 
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